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THE clinical effects of undifferentiated ex- 
tract of the posterior lobe of the pituitary 
gland are too well known to require elab- 
oration. It is now generally agreed that at 
least two active principles can, in impure 
form, be obtained from the extract. One 
has the property of stimulating the plain 
muscle of the arteries and certain abdominal 
viscera; the other is exclusively concerned 
with the stimulation of the plain muscle of 
the uterus. The antidiuretic action of 
pituitary extract appears to be associated 
with the pressor fraction. It is still a moot 
point whether these principles exist in the 
body as separate entities. or whether they 
become such as the result of manipulation 
of the extract (Rosenfeld,’ Du Vigneaud 
et al,” Van Dyke et al.*). 

Separation of these principles was early 
attempted by H. W. Dudley,* whose chemi- 
cal fractionation met with some success. 
Later, Kamm’ and his co-workers elabor- 
ated a method of ‘‘ salting-out’’ followed 
by chemical precipitations which has since 
become the basis of a commercial process. 
The vasopressor and oxytocic fractions 
are, in this country, generally known by 


the trade names of pitressin and pitocin 
given by the firm of Parke Davis and Com- | 
pany. Previously they were named vaso- 
pressin, and oxytocin respectively. 

The dosage of posterior lobe pituitary ex- 
tract is reckoned in “‘ units,’’ each of which 
represents the activity of a stated weight of 
standard posterior pituitary powder pre- 
pared and kept under specified conditions 
(Dale,*). ‘‘ Units ’’ of pressor activity refer 
to an action on the blood-pressure of the 
anaesthetized dog, while ‘‘ units’’ of oxy- 
tocic activity refer to an action on the 
excised uterus of the virgin guinea-pig. 
The two units of measurement are there- 
fore quite unrelated. In this country com- 
mercial preparations of the undifferentiated 
extract must by law conform to certain 
oxytocic standards. They are usually 
adjusted to contain 10 oxytocic units per 
cubic centimetre; the pressor activity of 
this quantity of extract varies between 5 and 
ro units. In pitocin and pitressin a sub- 
stantial separation of the two princip!es 
has been effected, but it should be noted 
that the differentiation is not complete, and 
each contains approximately ro per cent of 
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the other reckoned in units of respective 
activity. Higher purification is possible, 
and special preparations have been used 
in many of the experiments to be described ; 
but although ‘these preparations are more 
specific, each still contains an appreciable 
content of the associated but unwanted 
fraction. 

In the case of the oxytocic fraction 
(pitocin) it has generally been assumed 
that the effect seen in the isolated uterus of 
the test guinea-pig would be reproduced in 
the isolated or intact uterus of other mam- 
mals, including the human species. But 
this a priori reasoning is dangerous; there 
is the example of another endocrine extract, 
adrenaline, which also influences the 
uterus, but whose action, as is well known, 
varies qualitatively not only according to 
the species of animal tested but also accord- 
ing to the physiological state of the uterus 
at the time of test. 

In the case of the vasopressor fraction 
(pitressin) it has generally been supposed 
that the physiological action is unrelated to 
uterine activity, and standardization has 
therefore been made with exclusive refer- 
ence to the pressor effect on the dog. In this 
paper evidence is collected to show that this 
fraction does in fact also have an important 
stimulating effect on the human uterus, 
which, however, varies in degree accord- 
ing to the physiological state of that organ. 

Doubt regarding the specificity of action 
of the two pituitary fractions seems first to 
have been raised by Robson.’ Working 
with the excised uterus of the pregnant 
rabbit he showed that there were three 
stages of reactivity. During the first half of 
gestation neither fraction caused contrac- 
tion; then followed a stage in which vaso- 
pressin caused a response but not oxytocin; 
lastly, as pregnancy advanced, oxytocin 
also caused contractions, the response 
becoming more and more powerful as par- 
turition approached. In similar experi- 


ments on human uterine muscle (removed 
when operation on the pregnant uterus 
had become necessary) the second and third 
stages were identified, but material was not 
available before the 8th week when the first 
stage may have been present. Somewhat 
similar observations were made by Adair 
and Haugen;* in one case, that of an 8 
weeks’ gestation, they were unable to stimu- 
late contractions by either pitocin or pit- 
ressin. Scott Russell,’ working in this 
department, has corroborated certain of 
these findings and has carried the investiga- 
tion further. He found that muscle strips 
removed from the lower uterine segment 
were much more responsive than similar 
strips from the upper segment. He further 
found that strips from the lower segment 
at term reacted 25 times more readily to 
pitressin than to pitocin. He suggested that 
such action as could be observed in the case 
of pitocin might well be explained by the 
residual content of pitressin. 

Previous to these investigations, Bourne 
and Burn’’ had studied the behaviour of 
the intact human uterus during labour 
and had shown that intramuscular injec- 
tion of oxytocin in doses as small as 2 units 
caused considerable increase in the magni- 
tude and frequency of contractions; similar 
injection of 12} units of vasopressin failed 
to produce any obvious response. In short, 
these workers found that the uterus in 
labour behaved in the manner of the 
excised non-pregnant uterus of the test 
guinea-pig. It will thus be seen that results 
almost directly opposed to each other have 
been obtained by workers using different 
methods of investigation. 


PRESENT INVESTIGATION. 


Methods used. 


My own experiments on the behaviour 
of the human uterus have been based on 
Bourne and Burn’s work. These investiga- 
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tors used a small disc-shaped bag, of about 
8 c.c. capacity. Mounted on a permanent 
wire-loop stilette, this bag was, with scrupu- 
lous regard to aseptic and antiseptic precau- 
tions, introduced between the uterine wall 
and the foetal membranes and passed above 
the presenting part of the foetus. It was 
then connected by water-filled tubing to a 
mercury manometer which, in tum, re- 
corded the variations of intra-uterine pres- 
sure on a moving drum. I have used this 
method and extended it to serve for the 
following purposes: (1) It has been used 
as in Bourne and Burn’s work to record 
the contractions of the uterus during labour. 
(2) After consultation with Professor 
F. J. Browne it was adapted for use in the 
puerperal uterus (Moir"'). The wire stilette 
was bent to form an S-shaped curve; the 
bag could then be passed into the uterus 
and kept in position by a perineal band 
without discomfort to the patient. (3) In- 
vestigations were later extended to the 
non-pregnant uterus.” The bag used for 
this purpose was rather stout-walled, and 
had a capacity of between 1 and 2 c.c. of 
fluid; it was mounted on a thin metal tube 
shaped like a uterine sound, which served 
also as a stilette. (4) Sometimes preg- 
nancy must, for medical reasons, be ter- 
minated in the early months: occasion is 
then provided for recording contractions. 
A bag of rather large size (about 5 c.c. 
capacity) was found convenient. It was 
inserted in the undisturbed uterus; or, 
alternatively, was inserted after the 
hysterotomy or other operation for evacua- 
tion of the uterus had been completed 
(Figs. r and 2). 

An altogether different technique of 
uterine recording has also been employed 
for the pregnant and puerperal uterus. This 
makes use of a simplified form of the 
external abdominal tambour described by 
Dodek ;** the apparatus is strapped to the 
abdomen and connected by water-filled 
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tubing to a manometer and recording 
drum. Although not so reliable as the intra- 
uterine bag, the external apparatus can, 
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FIG. 1. 


Bags used for (A) the puerperal, and (B) the non- 
pregnant uterus. After insertion, the bags are retained 
in position by tying to a waist-band. 


on occasion, give surprisingly good results. 
My modification of Dodek’s instrument has 
recently also been used to good purpose by 
Embrey. (Fig. 3.) 


THE NON-PREGNANT UTERUS. 


The present investigation on the beha- 
viour of the human non-pregnant uterus 
was started in 1933. At that time I had been 
concerned with the activity of the puer- 
peral uterus—especially the response to 
ergot preparations—and it was natural to 
extend the investigation to the non-preg- 
nant organ. This was done in the manner 
already described. 

Examples of tracings are shown in Figs. 
4and 5. It will be noted that in the first half 
of the menstrual cycle the uterine contrac- 
tions are irregular, small in magnitude, and 
come at intervals of 30 to 60 seconds. At 
about midcycle there is a gradual change; 
the small contractions disappear and are're- 
placed by much larger and more pro- 
longed contractions which come at intervals 
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of two to three minutes. I have been in the 
habit of calling these the A- and B-type 
waves respectively. The B-type waves 








INK WRITER —> 


TO PATIENT 
( WATER FuLEd) 


WATER FILLED 
FLOAT 
MERCURY 


Fic. 2. 


Mercury manometer, slightly modified from a design 

suggested by Sir H. H. Dale. At the beginning of the 

experiment the side bottle is raised to give any desired 

pressure in the recording system; the clamp is then 

closed. The time marker is omitted for the sake of 
clearness. 


become stronger, more regular, and usually 
more frequent as the cycle advances, and 
eventually merge with the contractions of 


menstruation. Fig. 4E shows the activity of - 


the uterus at that time: incidentally, this 
tracing was, I believe, the first to be ob- 
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tained showing the behaviour of the uterus 
during menstruation. 


Response to undifferentiated pituitary 
posterior lobe extract. 


Posterior pituitary extract was found to 
cause uterine contraction when given in a 
dose of 5 to 10 oxytocic units by intra- 
muscular injection (Figs. 6 and 7). If given 
immediately before, during, or soon after 
menstruation the response was usually 
brisk; at other times the response tended 
to be rather slow of onset—a feature con- 
trasting with the usual brisk effect of the 
drug on the uterus during labour or in the 
puerperium. This slower response was 
oftener seen in the second half of the men- 
strual cycle. 

The response is almost constant. In only 
4 out of more than 50 tests (half of which 
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FIG. 3. 
External apparatus (modified from Dodek) for the preg- 
Nant or puerperal uterus. During a contraction the 
uterus rears forward and pushes the cork against the 
tambour. 
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Fic. 4. 
Uterine tracings obtained at various stages of the menstrual cycle (different women). 
A shows A-type contractions. B shows B-type contractions superimposed on A-type 
contractions. C and D show typical B-type contractions. E shows the contractions of 
menstruation. (Time marking in this, and in all subsequent tracings, is in minutes.) 
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FIG. 5. 


Uterine tracings from one woman arranged according to stage of menstrual cycle. 


were in the second stage of the cycle) has 


influenced the relatively small bag con- 
it been absent, and then neither spon- 


tained in its lumen.) 





taneous nor induced activity could be 
recorded. (The exceptions can probably 
be explained by a failure to insert the bag 
fully into the uterus, or to retain it in that 
position. In one case the uterus was unusu- 
ally large and its motility may not have 


It may be said in criticism that all con- 
tractions recorded by this method are pro- 
voked or, at least, exaggerated by the 
irritation of the bag. This may be so, but 
two facts should be noted: the behaviour 
of the uterus alters quite consistently with 
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6. 


Tracing obtained 5 days after onset of menstruation and about 2 days after cessation of flow. 
There is still a ‘‘ hang-over ’’ of the B-type contractions. Brisk response to 10 units of posterior 
pituitary extract, by intramuscular injection. 
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Fic. 7. 
Twenty-sixth day of cycle. Brisk response to 10 units of posterior pituitary extract by intra- 


muscular injection. 


the stage of the menstrual cycle, and a res- 
ponse to posterior pituitary extract is 
present at every stage of the cycle. 
Previously, Knaus’ had described the 
behaviour of the non-pregnant uterus when 
that organ was injected with iodised oil as 
is done for radiological utero-salpingo- 
graphy. He stated that in the pre-ovula- 
tory (follicular) phase the uterus was spon- 
taneously active or could easily be roused 
to activity, whereas after mid-cycle, when 
the post-ovulatory (corpus-luteum) phase 
had started, it was inactive and unre- 
sponsive to posterior pituitary extract. 
These phases of ovarian activity have also 
been found to govern the behaviour of the 
rabbit uterus (Knaus,’* Reynolds,’”™ 
Morgan’*’). Knaus further stated that in 


the human subject the sudden change of 
reactivity could be used as an indication 
of the time of ovulation. This work has 
been widely quoted in gynaecological litera- 
ture, and the observations on ovulation 
from the basis of Knaus’s law of periodic 
fertility and sterility in the human female. 

The original method of recording in 
which oil was forced into the uterine cavity 
and allowed to leak slowly through the 
Fallopian tubes, had obvious disadvan- 
tages; it was not surprising, therefore, that 
at a later date it was discarded in favour 
of an intra-uterine balloon technique. In 
Knaus’s hands this second method gave 
confirmatory results.*° 

Meanwhile, in my own work, observa- 
tions were being made which, in certain 
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material respects were directly opposed to 
those of Knaus. While the pattern of con- 
traction was found to vary with the stage 
of the menstrual cycle, activity was always 
present, and the uterus responded to pos- 
terior pituitary extract at every stage of the 
cycle including menstruation.’* At first it 
was supposed that the subjects of these 
experiments might be women who showed 
a non-ovulatory type of menstrual cycle, 
that is, the uterus would not come periodi- 
cally under the influence of a corpus 
luteum. (Here it may be noted that Knaus 
himself*® has more recently also recorded 
examples in which the uterus continued to 
respond to pituitary extract throughout 
the menstrual cycle; he cites non-ovula- 
tory menstruation as the cause for this 
allegedly abnormal response.) As more and 
more observations were made it became 
obvious that this simple explanation would 
not serve; a completely satisfactory ex- 
planation of the conflicting observations 
has, however, not yet come to light. 

Since Knaus’s early publications other 
investigators have studied this problem; 
some support Knaus’s views, but others 
are at variance, and report findings that are 
in keeping with my own observations. 
Much of this literature has been reviewed 
by Klaften and Ruffel,”* and by Kraul” 
and need not now be repeated. More 
recently, the work has been continued by 
various investigators in this country and 
in America. Robertson’s” investigation 
is specially valuable. When recording the 
patterns of uterine motility he also secured 
small specimens of endometrium for biopsy, 
and was able to prove that a functioning 
corpus luteum could be present even in 
cases in which the uterus responded to 
pituitary extract. In eleven out of twelve 
cases pituitary extract caused uterine con- 
tractions in the second half of the menstrual 
cycle. Henry and Browne*’ made similar 
and fuller observations. Wilson and Kurz- 
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rok™ also found that the uterus responded 
throughout the menstrual cycle. A similar 
investigation was made by McLellan*’ who 
again showed that in many cases the uterus 
continued to react to pituitary extract 
throughout the cycle; unfortunately he did 
not give details of the cases in which con- 
tractions were not recorded. Other con- 
tributions to this subject have been made 
by Bickers** and by Lackner, Wachtel 
and Soskin;*’ the latter workers found that 
the activity of the uterus and its response 
to pituitary extract varied so much in 
different individuals that its behaviour 
was in their opinion unpredictable." 
.Bearing in mind the conflicting reports 
of different workers, it must be conceded 
that the behaviour of the human uterus 
recorded by the intra-uterine bag technique 
is influenced by the experimental con- 


*In my early experiments the intra-uterine bag 
was stout-walled and contained, when fully 
dilated, about 3.2 c.c. of fluid; later a still smaller 
bag was used which contained less than 2 c.c. of 
fluid. In use, a balance of pressure was created 
with the wall of the balloon and adjacent uterine 
wall on the one side, and the recording column of 
mercury on the other. In this respect the method 
varied slightly from that of Knaus and some other 
investigators who have used thin rubber bags of 
large capacity which were intended to fill the 
entire uterine cavity, and which allowed the whole 
of the pressure of the recording fluid to be trans- 
mitted to the uterine wall. Reynolds?’ has 
reviewed the conflicting findings. He declares that 
a high recording pressure (60 mm. of mercury or 
more) will, in the corpus luteum stage of the cycle, 
when muscle is relatively lax, stimulate a spurious 
and artificial type of contraction. In my own 
work the intra-uterine bag was so small that this 
criticism is only doubtfully valid.2® Further, in 
one case I modified my apparatus and reduced the 
fluid pressure to 10 mm. of mercury in confor- 
mity with Knaus’s specification. A positive res- 
ponse to posterior pituitary extract in the second 
half of the menstrual cycle was still obtained: the 
patient menstruated 4 days later. 
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ditions of the test. It is, however, safe to 
say that the dogmatic statements originally 
made by Knaus cannot be upheld; in par- 
ticular, his proposal that the change in 
reactivity to pituitrin should be adopted as 
a basis for determining the date of ovula- 
tion is unacceptable. 


Response to the Pituitary Fractions. 


Early in this work the pituitary fractions, 
pitocin and pitressin, were separately 
examined. At that time the results obtained 
came as a surprise. It was found that the 
uterus responded consistently to the pressor 
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Stanley White of that firm kindly arranged 
for the remainder of the solutions to be 
re-assayed. This was done, and the correct- 
ness of the original potency in oxytocic and 
vaso-pressor units was confirmed. Tests 
were later made with other samples, in- 
cluding commercial preparations of pitres- 
sin and pitocin. All subsequent experiments 
confirmed the original findings (Figs. 8 
and 9). Study of the tracings strongly sug- 
gests that the activity of undifferentiated 
posterior pituitary extract on the non- 
pregnant uterus can be explained by the 
action of its pressor-factor content alone. 
McLellan*® published excellent tracings 
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‘Twentieth day of cycle, showing response to pitocin 10 units, and pitressin 10 units, by intra- 
muscular injection. 
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9. 


Twenty-first day of cycle, showing effect of pitocin 10 units, and pituitrin (undifferentiated pos- 

terior pituitary extract) 10 units, by intramuscular injection. (Similar results have been obtained 

in the first half of the menstrual cycle. Reversing the order of administration does not alter thé 
effect of the extracts.) 


fraction (pitressin) but responded not at all 
to the oxytocic fraction (pitocin) (Moir’’). 
Specially purified preparations had been 
obtained from Messrs. Parke Davis & Co., 
and, in view of the unexpected findings, Dr. 


showing the effect of pituitary fractions on 
the non-pregnant uterus. As the result of 
careful quantitative tests he independently 
reached the conclusion that the human 
uterus in the non-pregnant state is ‘‘ caused 
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to contract by vassopressin but not at all 
by oxytocin.”’ 


THE PREGNANT UTERUS. 
-(a) Early Pregnancy. 

By selecting patients in whom pregnancy, 
for medical reasons, had to be terminated, 
recordings have been made by the intra- 
uterine bag method at the following stages 
of gestation (counting from the first day of 
the last menstrual period): 8 weeks, 9 
weeks, 14 weeks, 16 weeks, 20 weeks, 22 
weeks. In one case (14 weeks pregnancy) 
the experiment was made under cyclo- 
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activity was much more evident, although 
contractions were usually irregular both in 
time and force. Posterior pituitary extract 
caused a considerably greater response 
from the organ in this irritable condition. 

Specially interesting is Fig. 10. The first 
tracing showed the uterus almost inactive 
and only slightly responsive. The bag was 
then allowed to remain in situ for 24 hours, 
by which time the uterus was obviously in 
the process of aborting its contents. 
Records were again started. It will be seen 
that the uterus was now far more respon- 
sive to pituitary extract. Similar observa- 
tions were made in another case. 
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Fic. 10. 


Contractions of the uterus during pregnancy, 13 weeks after ist day of last menstrual period. 

Upper tracings made soon after insertion of bag. Pitocin 10 units, and pitressin 10 units adminis- 

tered by intramuscular injection. There is an interval of 17 minutes between the tracings. The 

lower tracings were obtained 24 hours later when the uterus was in process of aborting its con- 

tents. Pitocin 10 units, and pituitrin 10 units administered by intramuscular injection. There 
is an interval of 50 minutes between the tracings. 





propane-nitrous oxide-oxygen anaesthesia ; 
no uterine activity or reactivity could 
be detected. In each of the other cases the 
recordings were made on the conscious 
patient, and contractions were then always 
evident. As might be expected, the activity 
was comparatively feeble in the case of the 
undisturbed uterus; pituitary extract was 
then also relatively weak in action. When, 
however, recordings were made after 
operation for evacuation of the uterus, 


In each of the recordings in early preg- 
nancy the uterus responded to pitressin in 
doses of 5 units intramuscularly, or 1 unit 
intravenously; it also responded to pitocin 
given in like doses of oxytocic units, but the 
response was not so brisk (Figs. 11 and 12). 
There were two possible exceptions. In one 
(9 weeks after last menstruation) pitocin 
in the excessive dose of 5 units intra- 
venously was followed by pronounced 
uterine spasm. The other was the case 
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shown in Fig. 10 already described. Here 
the uterus, already stimulated to activity, 
showed an excellent response to pitocin; 
nevertheless, it will also be seen that a still 
greater response was evoked by the subse- 
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They found that similar contractions were 
produced by intravenous injection of 1 
minim of pitressin and by 7 minims of 
pitocin. 

These observatians, 
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11. 


Tracing made after hysterotomy, 9 weeks after 1st day of last menstrual period. Pitocin 1 unit, 
and pitressin 1 unit, given by intravenous injection. There is an interval of 45 minutes between 
the two sections. 
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12. 


‘Tracing made after hysterotomy, 15 weeks and 2 days after ist day of last menstrual period. 
Pitocin 1.5 units, and pitressin 1.5 units administered by intravenous injection. There is an 
interval of 5 minutes between the two sections. 


quent injection of undifferentiated extract, 
which, although equal in activity reckoned 
in oxytocic units, contained in addition the 
pressor factor of the posterior pituitary lobe. 

Adair and Davis*’ also recorded the con- 
tractions of the intact human uterus in a 
patient at the 16th week of pregnancy. 


number, suggest that the undisturbed 
uterus is less responsive to posterior pitui- 
tary extract in early pregnancy than at 
other times. If, however, the uterus is 
already irritated, as it is when abortion 
occurs, there is a brisk response. The pres- 
sor fraction (pitressin) has a more constant, 
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and probably greater, effect than has the 
oxytocic fraction (pitocin). 

It is also possible by direct methods to 
observe the effect of pituitary extract on the 
pregnant uterus. When the operation of 
abdominal hysterotomy is performed it 
is customary to inject pituitary extract into 
the uterine muscle a minute or two before 
opening the organ; blood loss is then 
greatly diminished. The intense uterine 
spasm so produced is easily observed by 
the blanching and the wrinkling of the 
uterine surface. When an early pregnancy 
has had to be terminated by this method, 
I have used the occasion to inject pitocin 
on one side of the uterus and pitressin on 
the other. Both extracts were found to 
cause a local spasm which soon spread 
throughout the organ; similar effects were 
not seen after injection of inert solutions. 
Although the test is too clumsy to allow any 
superiority to be ascribed to one or other 
preparation, it serves to confirm the experi- 
mental finding that both pitocin and pitres- 
sin have a motor effect on the pregnant 
human uterus. 


(b) Later months of Pregnancy. 


Many papers have been published on the 
muscular activity of the uterus at or near 
term. Some workers have used an external 
apparatus, notably the Lorand tocograph 
(Murphy*’) or the Dodek recorder; others 
have employed an intra-uterine bag. The 
latter method has been much used for the 
reason that dilatation of the lower uterine 
segment is one of the standard methods of 
inducing labour. Bags used for this pur- 
pose are usually of the Vorhees or the De 
Ribes types, and are therefore much larger 
than required for simple recording of con- 
tractions. As already stated I have used 
the much smaller Bourne and Burn bag, 
which can easily be inserted above the 
presenting part of the foetus to lie between 
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the membranes and the uterine wall. This 
bag is thick-walled, and when distended 
contains about 8 c.c. of fluid. 

The tracings obtained in later pregnancy 
vary considerably from case to case. In 
some the uterus is seen to be relatively 
inactive, in others considerable activity is 
present, although the contractions are still 
painless in character. Sometimes the uterus 
has a high tone; sometimes it is relatively 
lax. These matters have been discussed 
elsewhere (Antoine,*’ Murphy*’:**) and will 
not be further elaborated now. 

Posterior pituitary extract in the rela- 
tively small dose of 2 oxytocic units by 
intramuscular injection, or a small fraction 
of x unit by intravenous injection has 
been found to cause a distinct increase in 
the force and frequency of the uterine con- 
tractions. The degree of effect depends on 
the previous condition of the uterus and is 
greater when spontaneous activity is al- 
ready in evidence. 

The posterior pituitary fractions have 
been separately tested on several occasions. 
In every trial both fractions stimulated 
uterine activity. But there was now a dif- 
ference. Whereas pitressin was previously 
the more active- when administered in the 
usual clinical dosage, matters were now 
reversed and pitocin caused contractions 
decidedly greater in magnitude than those 
caused by pitressin (Fig. 13). 


(c) Parturition. 


Since Schatz, 71 years ago, first used an 
intra-uterine bag to record contractions, 
many workers have studied the behaviour 
of the human uterus during labour. In 
recent times Bourne and Burn’*’: ’® showed 
that a dose as small as 2 oxytocic units given 
by intramuscular injection substantially 
increased the strength and frequency of 
uterine contractions of a woman in labour. 
Their observations also led them to believe 
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that the substance responsible for the action 
on the human uterus resided exclusively in 
the so-called oxytocic fraction of the ex- 
tract. 

The uterine contractions of the Ist stage 
of labour are very similar to those of late 
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uterus clearly show that as gestation 
approaches term, the uterus changes in 
behaviour. Whereas in early pregnancy 
it reacts to pitressin, the response to that 
substance later somewhat declines; con- 
versely the response to pitocin, previously 


4 Pitocin 0-18 lini’ 1¥. 


mn —_— = bund s —_o _ 





Fic. 


15. 


End of pregnancy, before onset of painful contractions. Pitocin 0.15 unit, pitressin 0.15 unit 
and pitocin 0.15 unit administered intravenously. An interval of 56 minutes separates the two 
sections. 


pregnancy (Moir’*). The response to undif- 
ferentiated pituitary extract is also similar 
although more pronounced. Unlike Bourne 
and Burn I have found that the uterus does 
respond to both fractions, although the res- 
ponse to pitressin is feeble compared with 
the spectacular response to pitocin (Fig. 
14). 


These experiments on the pregnant 
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uncertain, later becomes great, and as par- 
turition approaches far surpasses the res- 
ponse to pitressin. The intact pregnant 
human uterus thus behaves towards these 
extracts in a manner similar to that of the 
excised uterus of the pregnant rabbit 
(Robson); and also—a circumstance both 
fortuitous and fortunate—it behaves at 
term similarly to the excised uterus of the 
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FIG. 14. 
First-stage labour. Pitressin 0.5 unit, and pitocin 0.25 unit administered by intravenous injection. 
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non-pregnant guinea-pig, long accepted as 
the chief test object for pituitary extracts. 


THE PUERPERAL UTERUS. 


More than 160 recordings of the contrac- 
tions of the puerperal uterus have been 
made with the intra-uterine bag method, 
and many more have been made with the 
external apparatus. While most of these 
experiments have been concerned with the 
response of the uterus to drugs other than 
those now under consideration, some 20 
tests have been made with pituitary 
preparations. 

The uterus after delivery normally con- 
tracts at regular and fairly frequent inter- 
vals—every 3 to 4 minutes. By the end of 
the first week the contractions come at 
longer intervals—ro minutes or more—and 
often there are long periods of relaxation. 
At this stage the uterus can be readily 
stimulated to activity; as example, the 
suckling reflex can usually be demonstra- 
ted (Fig. 15): 

In the first few days of the puerperium 
the response of the uterus to pituitary ex- 
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dard bag in the uterus, and some failures 
of recording may have been caused by this 
fault. I have not investigated the behaviour 
of the uterus after the roth day of the puer- 
perium. 

Both pituitary fractions have been found 
to cause contractions of the puerperal 
uterus. During the first 3 or 4 days 
pitocin is decidedly more powerful than 
pitressin (Fig. 16). In the later puer- 
perium my own observations are insuff- 
cient to assess the relative activity of the 
two fractions, although both are undoub- 
tedly active (see later reference). 

Adair and Davis’ recorded uterine con- 
tractions by inserting a bag in the lower 
uterine segment after Caesarean section; 
later they extended the work to include 
the uterus in the puerperium. They found 
that the uterus responded readily to both 
pitressin and pitocin. 

A careful quantitative investigation of 
the response of the puerperal uterus to 
pituitary fractions was made by Gardiner 
and Bradbury.** Using the intra-uterine 
bag technique they found that from the 6th 
to the oth day of the puerperium the 
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FIG. 15. 
The effect of suckling on the puerperal uterus at the end of the first week. 





tract is very similar to that seen in labour. 
After the first week the response becomes 
less marked, and, in a few cases, has failed 
to appear after the 8th or 9th day. Similar 
observations have been made by Bickers.*’ 
It is, however, necessary to add that as 
the puerperium advances it becomes in- 
creasingly difficult to introduce the stan- 


minimal effective dose of both pitressin’ 
and pitocin was 0.01 c.c. (that is, 0.1 unit 
in the case of both the oxytocic and the 
pressor fractions). When the solutions 
were diluted to have an equal oxytocic 
activity on the non-pregnant uterus of 

*Pitressin used contained 10 pressor units per 
c.c.; commercial pitressin contains 20 units per c.c. 
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the guinea-pig, the response of the human 
uterus was overwhelmingly in favour of 
pitressin. Proof is thus given that the 
activity of pitressin is not caused by con- 
tamination of pitocin. Pitressin is, in its 
own right, an oxytocic substance on the 
human uterus. 


lobe pituitary gland extract also varies 
according to the physiological state of the 
uterus at the time of test. 

3. Contrary to Knaus’s observations, it 
has been found that the non-pregnant 
uterus responds to pituitary extract at every 
phase of the menstrual cycle, although 
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Third day puerperium. (Tracing made with external apparatus.) Pitressin 0.5 unit, and pitocin 
0.5 unit administered by intravenous injection. There is an interval of 12 minutes between the 
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17. 


Tracing made on 7th day of puerperium by internal bag method. Pitressin 1 unit, followed by 
pitocin 1 unit, injected intravenously. 


[ Nore: in this, as in previous tracings, the doses are stated in pressor and in oxytocic units 
respectively. In this case, if equal volume of pitressin had been given (that is, 2 pressor units) 
the effect of the two preparations would have been about equal, See text. ] 


CONCLUSIONS. 


1. The muscular activity of the human 
uterus varies according to the physiological 
State of the organ. In the case of the non- 
pregnant uterus this is true also with 
regard to the phase of the menstrual cycle. 

2. The response of the uterus to posterior 


response is most powerful immediately 
before, during, or soon after menstruation. 
4. The response to pituitary extract 
during early pregnancy is weak, but it 
becomes strong if the uterus is already 
actively aborting its contents. 
5. Given in the usual clinical dosage 
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the vaso-pressor fraction of the extract 
(pitressin) is sometimes a powerful stimu- 
lant of the uterus. Conversely, the oxytocic 
fraction (pitocin) is sometimes without 
action. The nature of the response to these 
fractions is governed by the physiological 
state of the uterus at the time of test. The 
changes are indicated in the accompany- 
ing table. 

6. The response to pituitary extracts of 
an isolated muscle strip suspended in a 
saline bath does not necessarily reflect the 
behaviour of the intact uterus to these 
substances. In particular, an isolated strip 
of human uterus at term reacts in a sub- 
stantially different manner towards pitocin 
and pitressin than does the intact human 
uterus. The cause of the anomalous beha- 
viour is unknown. 


TABLE I. 


Summary of Action of Pitocin and Pitressin on 
the Intact Human Uterus. 





Pitocin Pitressin 

Non-pregnant Mint ket oO Ss 
Early pregnancy (after 

8th week) ...... very feeble feeble 
Ditto. Uterus already 

active Brel shes. oN + ++ 
Late pregnancy (after ’ 

36th week) ++ + 
Parturient +++ cf 
Early puerperium +++ + 
6th to 9th day of puerperium + + 

ACKNOWLEDGMENTS. 


The work on the puerperal and non-pregnant 
uterus was chiefly done in the Obstetric Unit of 
University College Hospital, London, and was 
continued in the British Postgraduate Medical 
School (Hammersmith Hospital). In co-operation 
with Dr. A. K. Koff some observations were 
repeated in Johns Hopkins Hospital, Baltimore. 
Further work has been done in the Radcliffe 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


Infirmary, Oxford. Jo the various hospital authori- 
ties concerned, to nurses, and particularly to 
Professor F. J. Browne and to Professor J. Young 
of the first two mentioned hospitals, I gladly ex- 
press thanks for facilities and help generously 
given. Above all, to willing and tolerant patients 
I acknowledge deep debt, and express grateful 
though inadequate thanks. 


REFERENCES. 


1. Rosenfeld, M. Bull. Johns Hopkins Hosp., 
1940, Ixvi, 398. 

2. Irving, G. W. and V. Du Vigneaud. Journ. 
Amer. Chem. Soc., 1940, \xii, 2080. 

3. Van Dyke, H. B., B. F. Chow, R. O. Greep, 
and A. Rothen. Journ. Pharmacol, 1942, 
Ixxiv, 190. 

4. Dudley, H. W. Journ. Pharmacol., 1923, xxi, 
103. 

5. Kamm, O., Aldrich, Grote, Rose, and Bugbee. 
Journ, Amer, Chem. Soc., 1928, 1, 573. 

6. Dale, H. H. Brit. Med. Journ., 1942, ii, 385. 

7. Robson, J. M. Journ, Physiol., 1933, \xxviii, 
309: Ixxix, 83. 

8. Adafr, F. L. and J. A. Haugen. Amer. Journ. 
Obstet. and Gynecol., 1939, XXXVii, 753. 

g. Russell, C. S., Journ. Obstet. and Gynaecol. 
Brit. Emp., 1943, 1, 287. 

10. Bourne, A. and J. H. Burn. Lancet, 1928, ii, 
694. 

11. Moir, C. Brit. Med. Journ., 1932, i, 1022. 

12. Moir, C. Edinb. Med. Journ., 1934, xli, Trans. 
Edinb. Obstet. Soc., 93. 

13. Dodek, S. M. Surg., Gynecol. and Obstet., 
1932, lv, 45. 

14. Embrey, M. P. Journ. Obstet. and Gynecol. 
Brit. Emp., 1940, xlvii, 371. 

15. Knaus, H. Zentrbl. Gynikol., 1929, liii, 2193. 

16. Knaus, H. Arch. f. Gynik., 1930, cxl, 181. 

17. Reynolds, S. R. M. Amer. Journ. Physiol., 
1931, xCvili, 230. 

18. Reynolds, S. R. M. and Allen, W. M. Ibid, 
1932, Cii, 39. 

19. Morgan, T. N. Journ. Obstet. and Gynaecol. 
Brit. Emp., 1935, xlii, 79. 

20. Knaus, H. Die periodische Fruchtbarkeit und 
Unfruchtbarkeit des Weibes. 1934, Vienna: 
Maudrich. ; 





1 Ve 


as 





EFFECT OF POSTERIOR LOBE PITUITARY GLAND ON UTERUS 


2iI. 


22. 


23: 


24. 


25. 
20. 


27. 


28. 


29. 
30. 


Klaften, E. and Z. Ruffel. Zentrbl. Gyndk., 
1935, lix, 2050. 

Kraul, L. Z. Geburtshiilfe u. Gynik., 1935, 
cxi, 273. 

Robertson, E. M. Edinb. Med. Journ., 1937, 
xliv, 20. 

Wilson, L., and R. Kurzrok. Endocrinology, 
1938, xxiii, 79. 

McLellan, A. Lancet, 1940, i, 919. 

Bickers, W. and R. J. Main. Journ. Clin. 
Endocrinology, 1941, i, 992. 

Lackner, J. E., H. Wachtel, and S. Soskin. 
Amer. Journ. Obstet. and Gynecol., 1938, 
XxXXvi, 612. 

Reynolds, S. R. M. Physiology of the Uterus, 
1939. London: Hamilton. 

Moir, C. Lancet, 1935, i, 53. 

Adair, F. L. and M. E. Davis. Amer. Journ. 
Obstet. and Gynecol., 1934, xxvii, 383. 


31. 
32. 
33: 
34. 
35: 


36. 
37: 


38. 


39. 
40. 


197 

Murphy, D. P. Amer. Journ. Obstet. and 
Gynecol., 1940, xxxix, 808. 

Antoine, T. Physiologie und Pathologie der 
Wehen., 1935, Vienna: Maudrich. 

Murphy, D. P. Amer. Journ. Obstet. and 
Gynecol., 1941, xli, 274. 

Murphy, D. P. Surg. Gynecol. and Obstet., 
1941, Ixxili, 175. 

Bourne, A. and J. H. Burn. Journ. Obstet. 
and Gynaecol. Brit. Emp., 1927, xxxiv, 249. 

Moir, C. Lancet, 1936, i, 414. 

Bickers, W. and R. J. Main. Amer. Journ. 
Obstet. and Gynecol., 1942, xliv, 581. 

Gardiner, S.and J.T. Bradbury. Amer. Journ. 
Obstet. and Gynecol., 1940, xxxix, I. 

Knaus, H. Zentralb. Gyndk., 1933, lvii, 2658. 

Henry, J. S. and J. S. L. Browne. Amer. 
Journ. Obstet. and Gynecol., 1943, xlv, 927. 








The Anaemias of Pregnancy 


A REPORT ON THE HAEMATOLOGICAL STUDY OF 48 CASES OF PREGNANCY 
WITH A REVIEW OF THE LITERATURE. 


BY 


G. A. Exuiorr, M.D., F.R.C.P.* 
(From the Department of Pathology, British Postgraduate Medical School). 


INTRODUCTION. 


Ir is important to distinguish between 
anaemia which is apparently due to preg- 
nancy and anaemia which is associated 
coincidentally with pregnancy. In the pre- 
sent enquiry, the phrase ‘‘ anaemia during 
pregnancy ’’ denotes that a case is preg- 
nant and anaemic at the same time. 
‘“Anaemia of pregnancy’’ and “‘preg- 
nancy anaemia’’ are used synonymously 
to indicate that the anaemia is conditioned 
directly by pregnancy: it is perhaps too 
strong to refer to such anaemia as being 
due to pregnancy. ‘‘ Anaemia complicated 
by pregnancy ’’ indicates that pregnancy 
occurs coincidentally with some disorder 
of the blood which ordinarily occurs quite 
apart from and is quite unrelated to preg- 
nancy. 

Studies of anaemia occurring during 
pregnancy have been of two main types. 
The first type, from which information of 
great value has been collected, is the mass 
survey of large series of cases. Studies of 
such a nature have the disadvantage that 
the less common varieties of pregnancy 
anaemia are pooled among the more com- 
mon. The second type of study, of which 
the present is an example, consists of a 

* Dr. Elliott is serving with the South African 
Forces in the Middle East. This paper has been 
abridged for publication from his thesis for the 
degree of M.D. by Dr. Janet Vaughan. 
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_ more detailed investigation of individual 


cases. 
PRESENT INVESTIGATION. 


The object of the present investigation 
was to study in detail certain haematological 
characteristics in normal pregnancy and to 
compare these with the findings in anaemias 
of pregnancy. This necessitated a full 
haematological investigation in each case. 
From the findings the need for a reclassifi- 
cation of the anaemias of pregnancy became 
apparent, which in turn necessitated a re- 
view of the literature on the subject. 


Clinical Material. 


The patients examined were selected from 
the Antenatal Clinic and Obstetric Wards 
of Hammersmith Hospital. They were, 
with few exceptions, in poor circumstances, 
the diet being mainly carbohydrate. Many 
were visited in their homes, which were of 
semi-slum standard. 

The total number of patients was 48. A 
patient was not included if there were any 
signs of toxaemia of pregnancy, pyelitis, 
heart disease or any other organic disease. 
Twenty of the 48 patients were selected as 
normal controls, the arbitrary ‘‘ normal ”’ 
decided upon at the outset of the investiga- 
tion being that the patient should have a 
haemoglobin of 80 per cent Haldane or 
over, and should be free of all symptoms 
which could not be explained by a normal 
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pregnancy. It was recognized that this 
arbitrary standard of normality might have 
to be modified at a later date (see p. 208). 

The following examinations were made 
on each patient when first seen, a red 
cell count, estimation of haemoglobin, 
mean corpuscular volume, reticulocyte 
percentage, plasma bilirubin, mean red cell 
diameter and median corpuscular fragility. 
In a number of patients the complete 
haematological investigation was repeated 
during pregnancy and again on one or more 
occasions postpartum. A history was taken 
and a clinical examination was also made. 


METHODS. 


Red Cell Counts were made on capillary 
and heparinized venous blood within half 
an hour of the taking of the blood. An 
average of 4 counts was taken, 2 capillary 
and 2 venous. When venepuncture was not 
performed 2 counts on capillary blood were 
done. 

White Cell Counts. A single count was 
made from either capillary or venous blood. 
The method employed was that described 


‘by Price-Jones, Vaughan and Goddard 


(1935). 

Haemoglobin was measured by Hal- 
dane’s method, using the same standard 
throughout. This standard agreed with 
the original standard used by Price-Jones, 
Vaughan and Goddard. It is realized that 
the comparison of haemoglobin estimations 
made by different methods is unsatisfac- 
tory, but until a standardized instrument is 
used all over the world there appears to be 
no alternative. 

Mean Corpuscular V olume was estimated 
by Wintrobe’s method (Wintrobe, 1930). 

Plasma Bilirubin was estimated by the 
method of Haslewood and King (1937). 

Mean Red Cell Diameter was estimated 
by the method of Price-Jones (1933). 

Red Cell Fragility was determined by the 
method of Dacie and Vaughan (1938). 
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RESULTS. 


Normal Control Cases. 


The results of haematological investiga- 
tions in the 20 normal controls are sum- 
marized in Table I. 

The haemoglobin percentage ranged be- 
tween 80 and 100 per cent, the majority of 
the readings being nearer 80 than 100, The 
red cell counts ranged between 4.10 and 
5.80 million per cu. mm. The colour index 
fell between 0.8 and 1.0, with one reading 
of 0.69. In how far a colour index of 0.8 
can be regarded as being compatible with a 
normal blood picture will be considered 
after the facts of the colour index in the 
series have been presented. The mean cor- 
puscular volume fell between the limits of 
73, and 88 cu.» with one exception of 62 
cu.» (a case with colour index of 0.69 and 
certain other unusual features to be dis- 
cussed). The mean red cell diameter was 
measured on 14 cases and ranged between 
6.7 and 7.7». The accepted normal for 
males and non-pregnant females is 6.686 
and 7.718 » (Price-Jones 1933). The stan- 
dard deviation varied between 0.466 and 
0.708, the normal limits of Price-Jones 
(1933) and Mogensen (1938) being 0.430 to 
0.535. The variability per cent ranged be- 
tween 6.6 and 9.2 per cent, the upper limit 
of normal range being 7.3 per cent. The 
significance of this wide range, expressing 
as it does an abnormal degree of anisocy- 
tosis, will be discussed in a later section 
(p. 207). The results of the red cell fragility 
tests are tabulated in Table I and charted 
graphically in Figs. 1 and 2. It is seen that 
the composite curve of fragility for the 20 
cases (Fig. 2) and the range of sodium 
chloride concentration within which the 
median corpuscular fragility lay (Fig. 1) 
extends to the left of the normal calculated 
limits indicated in this and subseqient 
graphs by the shaded area. It is of interest 
that in rz instances the median corpuscular 
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TABLE I. 


Haematological Study of 20 Normal Pregnancies. 


Case -E:BiC. Hb.% Cl. MCN. VPC. MCD. MiC.T. MCF. -V. Sig. Stage 

i. 4.30 80 0.9 83 36 0.367 35 
4.11 79 1.0 85 35 0.350 3 dys. pp. 

2: 4-66 go 1.0 82 38 7.6 1.8 0.393 8.8 0.667 30 

12. 4.96 100 1.0 80 40 7.0 2.1 0.355 6.6 0.466 38 
4.83 84 0.9 85 41 0.348 7 wks. pp. 

14. 5.40 82 0.8 76 41 72 1.9 0.350 8.9 0.637 39 
4:97 go 0.9 88 44 0.358 8 wks. pp. 

16. 4.50 84 0.9 87 39 ve 22 0.368 7.3 . 0.§I2 37 
4.58 go 1.0 90 41 0.349 4 dys. pp. 

19. 4.80 80 0.8 73 35 7.1 1.9 0.393 7:6 0.533 38 

23. 4.08 82 1.0 78 32 73 1.9 0.394 8.9 0.653 24 

3.90 76 0.9 87 34 0.384 32 

25. 4.88 96 %.0 82 40 6.7 2.3 0.372 7:5 0.503 22 

4.09 80 1.0 88 36 0.380 30 

35- 4-30 88 1.0 87 38 0.349 10 

36. 5.80 80 0.7 62 36 6.8 1.7 0.388 7.5 0.510 38 

38. 4.36 ‘80 1.0 78 34 7.0 2.0 0.358 7.6 0.523 38 
4-71 88 0.8 gI 43 0.356 12 wks. pp. 

39. 4.68 82 0.9 83 39 0.348 20 

44. 4:75 86 0.9 79 38 72 1.9 0.390 7-7 0.554 39 

45- 5.30 88 0.9 88 47 6.7 2.5 0.374 7:9 0.524 37 

46. 4.60 82 0.9 83 38 0.360 29 

48. 5.10 84 0.8 77 40 7.3 1.8 0.366 8.5 0.626 39 

51. 4.23 80 0.9 85 36 6.9 2:2 0.358 6.9 0.482 28 

52. 4-91 82 0.8 76 37 7 ie j 1.6 0.348 9.2 0.708 39 
4.24 80 0.9 85 36 0.366 7 dys. pp. 

55: 4.27 82 0.9 83 36 0.378 30 

57: 4.10 80 1.0 88 36 0.380 30 








Interpretation of abbreviations. R.B.C.—Red cell count in millions percu.mm. Hb.%—Haemoglobin 

percentage (Haldane). C.I.—Colour Index. M.C.V.—Mean corpuscular volume. V.P.C.—Volume of 

packed red cells. M.C.D.—Mean red cell diameter. M.C.T.—Mean red cell thickness. M.C.F.— 

Median corpuscular fragility. V.—Variability per cent. Sig.—Standard deviation. Stage—Antepar- 
tum or postpartum period in weeks. 
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NORMAL PREGNANCY 


PREGNANCY ANAEMIA 


POSTPARTUM 
ANAEMIA 


POST-HAEMORRHAGIC 
ANAEMIA 


IDIOPATHIC 
HYPOCHROMIC ANAEMIA 


PERNICIOUS 
ANAEMIA 
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FIG. 1. 
MEAN CORPUSCULAR FRAGILITY 
in yarious types of anaemia. Shaded area indicates range of normal. Round dots indicate 
M.C.F. uncorrected, square dots indicate M.C.F. corrected for anaemia, crosses indicate cases 


with haemoglobin less than 50 per cent Haldane. 





fragility (i.e. the concentration of sodium 
chloride at which 50 per cent of the cells are 
haemolysed) was greater than the observed 
normal limit but fell within the possible 
normal range calculated on a basis of 
+ 36. Four of the 6 patients examined after 
delivery showed a postpartum decrease, a 
very common finding, as will be shown, in 
anaemia of pregnancy. Reticulocyte counts 
were made at stages varying from 28 to 37 
weeks. With 3 exceptions the count was 
within normal limits, i.e. not above 2 per 
cent. Plasma bilirubin was estimated in ro 
normal pregnancies and fell within normal 
limits (Vaughan and Haslewood 1938). 


II. Cases OF ANAEMIA. 
The results of the haematological investi- 
gations in the 28 anaemic patients are sum- 
marized in Table II. 


The haemoglobin percentage of the 28 
patients at the time of the first complete 
haematological investigation ranged from 
32 to 76 per cent. The red cell counts ranged 
from 3.27 to 5.00 million per cu. mm. The 
mean corpuscular volume ranged between 
58 and 98 cu. p, 10 of the readings from the 
anaemia cases are below accepted normal 
levels and one (98 cu.p) just above the 
upper level of normal for the non-pregnant 
state. The mean red cell diameter was 
measured in ro cases and ranged from 6.0 
to 7.4», 4 out of 18 were below 6.761, the 
lower limit of normal. The mean cell 
diameter tends to increase along with the 
colour index as treatment becomes effective. 
The standard deviation in the series varied 
from 0.495 to 0.911. The coefficient of 
variation (variability) varied from 6.8 to 


13.3 per cent.: 
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PERCENTAGE NaCl CONCENTRATION 
Range of red cell fragility within which fall 20 cases of normal pregnancy (cases with haemo- 
globin 80 per cent and over). 


It is to be noted that the standard devia- 
tion and variability per cent are within 
normal limits in some of the ‘‘ anaemic ’’ 
group. The degree of anisocytosis asso- 
ciated with considerable variation in stain- 
ing density was a striking feature of many 
of the films. In some cases the dense 
microcytes characteristic of acholuric jaun- 
dice were found. The appearance of the 
films was suggestive in some cases of a 
mixed iron and liver deficiency, in others of 
acholuric jaundice. 

The range of red cell fragility in the 28 
cases of anaemia of pregnancy is recorded 
graphically in the composite curve, Fig. 3. 
Three patients had a median corpuscular 


fragility greater than the calculated normal . 


and 21 greater than the observed normal. 
In this chart it is possible to compare the 
range of fragility for the pregnancy cases 
with the range for 16 cases of postpartum 


anaemia. In Fig. 1 the range of median 
corpuscular fragility in pregnancy anaemia, 
both the corrected and the uncorrected read- 
ings, can be compared with the corrected 
and uncorrected readings for anaemias of 
various sorts. From these two figures it is 
apparent that the red cell fragility in the 
case of pregnancy anaemia differs from that 
in most other types of anaemia. In spite of a 
grade of anaemia which is in most condi- 
tions associated with an increased resistance 
of the red cells (excluding acholuric jaun- 
dice) the fragility curve in pregnancy 
anaemia of even severe grade does not 
“ shift to the left ’’ and in many instances 
actually shifts to the right. In the majority 
of cases of anaemia associated with preg- 
nancy after parturition there was a distinct 
shift to the left of the fragility curve and a 
decrease in median corpuscular fragility as 
compared to the antepartum reading (Case 
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Comparison of red cell fragility in pregnancy anaemia, exclusive of cases due to haemor- 
rhage. Solid line shows range of red cell fragility (uncorrected for anaemia) in 28 cases 
of pregnancy anaemia. Broken line shows range of red cell fragility (uncorrected for 


anaemia) in 16 cases of postpartum anaemia. 
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(Case 20) Solid line, 34 weeks’ antepartum. V.P.C. 26 per cent (uncorrected). Broken line, 
4 days’ postpartum. V.P.C. 40 per cent (uncorrected). Fragility curves of mother, brother 


and sister within normal range. 
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20, Fig. 4). The earliest that this change 
was demonstrated was the 5th day after 
delivery: it was shown to be delayed 
at least g days in one case. The data are 
insufficient to say when the change takes 
place as a rule. In no case was there a 
significant increase in median corpuscular 
fragility postpartum, the greatest being 
0.008. In the matter of red cell fragility, 
therefore, anaemia during pregnancy be- 
haves differently from other types of anae- 
mia, exclusive of acholuric jaundice. 

As might have been expected a fair 
degree of correlation was found between 
median corpuscular fragility and both mean 
corpuscular thickness and the ratio of mean 
corpuscular thickness to mean cell diame- 
ter (Haden 1934: Dacie and Vaughan 
1938: Cassells 1938). For instance in Case 
20 with a median corpuscular fragility of 
0.420 mean corpuscular thickness was 2.6. 
In both normal and anaemic patients there 
was no correlation between median corpus- 
cular fragility and haemoglobin percentage. 

In only 2 of the cases of anaemia was the 
reticulocyte count raised reaching a maxi- 

V mum figure of 4 per cent. One patient had 
the highest mean corpuscular volume in the 
series 98 c.p and failed to respond to either 
liver or iron, but had a mean corpuscular 
fragility within normal limits. In the other 
there was a high median corpuscular fra- 
gility. In the series as a whole there was no 
correlation between median corpuscular 

y fragility and reticulocyte count. Plasma 
bilirubin fell within normal limits. There 
was no correlation between median corpus- 
cular fragility and plasma bilirubin. 


Treatment and Follow-up Observations. 


The majority of patients responded to 

/ treatment in an expected manner: Four 
patients (11, 27, 31, 33) did not receive any 
treatment during pregnancy. In one (Case 
31) iron was given after delivery with a satis- 
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factory response. Nine patients (Nos. 4, 13, 
15,17, 18, 22, 26, 29, 32) were given iron— 
one patient (No. 22) with an initial.colour 
index of x and high mean corpuscular 
volume failed to respond to both iron or an 
effective liver extract and was given a 
transfusion. The patient improved spon- 
taneously after delivery. Six patients 
showed a definite and typical response to 
iron. In Case 4, the patient, as might be 
expected in view of the low colour index, 
responded to iron and not to an effective 
liver extract. Three patients (Cases 3, 7, 
20), because of the severity of the anaemia, 
were given immediate drip transfusions 
and did well. 


DISCUSSION. 


Two points arise from the above study of 
the red cell characteristics in the anaemia of 
pregnancy which have not been previously 
stressed : 

(a) There is a significant increase in me- 
dian corpuscular fragility, thus differentiat- 
ing the anaemia, irrespective of its other 
characteristics, from the majority of other 
anaemias. 

(b) There is a tendency to an increase in 
mean corpuscular thickness associated with 
a high variability and variation in red cell 
staining. 

This increase in median corpuscular fra- 
gility was noted in a single case by Cassells 
(1938), which in view of the high fragility 
and increased thickness of the cells was 
actually diagnosed as acholuric jaundice 
during pregnancy, but the patient made a 
spontaneous recovery after delivery. Evans 
and Wills (1939) have noted a similar in- 
crease in tropical megalocytic anaemia asso- 
ciated with pregnancy. The figure for men 
and non-pregnant women in their series 
was significantly lower than that for preg- 
nant women. 

Apart from pregnancy anaemia theonly 








208 


other conditions in which increased fragility 
has been noted are acholuric jaundice, cer- 
tain other haemolytic anaemias and anae- 
mia associated with myelosclerosis and 
leuco-erythroblastic anaemia (Vaughan 
and Harrison 1939). In acholuric jaundice 
increased fragility is associated with in- 
creased haemolysis—evidence is not avail- 
able as to whether increased haemolysis is 
present in leuco-erythroblastic anaemia. 
Studies of pigment metabolism in the anae- 
mia of pregnancy are not available but 
none of the other haematological abnormali- 
ties, apart from a slight increase in cell 
thickness associated with a haemolytic 
process, are present; there is no rise in 
reticulocytes or in serum bilirubin. There 
is, therefore, no explanation at present of 
the increase in red cell fragility to normal 
saline which is found in so.many cases of 
anaemia of pregnancy. It is obviously 
dependent upon the pregnancy as Evans 
and Wills suggested, since the fragility 
returns to normal after delivery and a 
high figure for median corpuscular fragility 
is also found in pregnancy unassociated 
with anaemia. The point clearly merits 
further investigation. 

An abnormal degree of anisocytosis was 
found in many patients with a haemoglobin 
above 80 per cent who would not be re- 
garded usually as showing any anaemia. It 
is possible, as suggested by Boycott (1936), 
that such variability is a more important 
sign of abnormal haemopoiesis than a low 
haemoglobin in a group of patients known 
to have varying degrees of dilution. If this, 
as the results of further work, should prove 
correct, it would mean that certain of the 
patients classified as normal should be 
grouped among the anaemic and certain of 
the anaemic returned to the normal. In 
many patients with high variability and low 
haemoglobin there was also great variation 
in the haemoglobin content of the cells, sug- 
gesting as is found in gastric disorders 
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(Vaughan 1938) a dual deficiency of iron 
and the P. A. factor. 


NORMAL HAEMATOLOGICAL STANDARDS 
DURING PREGNANCY. 


The accepted normal haematological 
standards for women do not apply to 
women in the pregnant state owing to the 
profound physiological alterations in the 


blood volume which occur during preg- | 


nancy. 


Blood Volume During Pregnancy. 


Willcocks (1881) first suggested that in 
normal pregnancy the falling red cell count 
and haemoglobin might be due to a physio- 
logical hydraemia. Actual observations on 
blood volume have since shown that there 
is an average tendency to an increase of 
blood volume during pregnancy, the in- 


crease amounting to about 25 per cent of '» 
normal (Keith, Rowntree and Geraghty 


1915: Dieckmann and Wegner 1934a: 
Richter, Meyer and Bennett 1934: Thom- 
son, Hirsheimer, Gibson and Evans 1938: 
Burwell 1936, 1938). 

The volume tends to diminish about a 
month before term and returns to normal 
within a month postpartum. The range 
of individual observations from which 
the average figures of various -obser- 
vers are calculated is, however, wide; vary- 
ing from a minimum of no increase at all 
in an appreciable number of cases to a 
maximum of at least 40 per cent above nor- 
mal. This variability in the degree of dilu- 
tion must be appreciated in considering its 
effects on the blood picture. 

From an analysis of the large number of 
observations that have been made upon 
the haemoglobin level during pregnancy 
(Kiihnel 1927: Galloway 1929: Bland, 
Goldstein and First 1930b: Strauss and 
Castle 1932b: Davies and Shelley 1934: 
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Dieckmann and Wegner 1934b: Richter, 
Meyer and Bennett 1934: Van Donk, Feld- 
man and Steenbock 1934: Davidson, Ful- 
lerton and Campbell 1935: McGeorge 
1935: Boycott 1936: Fullerton 1936b: 
Goodall and Gottlieb 1936: Gottlieb and 
Strean (1939) it may be concluded that there 
is a fall in haemoglobin per cent as preg- 
nancy advances, whatever the original level 


| of the haemoglobin, maximal towards the 


end of the second and the beginning of the 
third trimester and showing a tendency to 
rise slightly up to term. Watson (1938) 
is alone in suggesting that there is a rise 
in haemoglobin throughout pregnancy. 
Owing to the factor of blood dilution, the 
degree of which may be variable, it is 
difficult to lay down any figure for normal 
haemoglobin level during pregnancy and 
varying figures have been accepted by dif- 
ferent workers (Dieckmann and Wegner 
1934b: Adair, Dieckmann and Grant 
1936: Boycott 1936: Bethell 1936: Labate 
1940). The lowest acceptable figure is 70 
per cent Haldane although many observers 
consider this too low and prefer to accept 
a figure of 80 per cent Haldane as has 
been done in the present paper. Although 
the haemoglobin percentage falls the total 
circulating haemoglobin increases by ap- 
proximately 13 per cent (Dieckmann and 
Wegner 1934b). The fall in haemoglobin is 
associated with a fall in total red cell count. 
Adair et al. (1936), from a statistical analy- 
sis of several thousand observations, con- 
cluded that 3,360,000 per c.c. was the lowest 
limit of normal. The majority of obser- 
vers would’ consider this figure too low 
and accept one in the neighbourhood of 
4,000,000 per c.c. (Strauss and Castle 
1932b: Labate 1939). Variable figures 
have been recorded for the colour index 
in normal pregnancy—extremes being 1.44 
to 0.84 (Bland, Goldstein and First 19302 : 
Strauss and Castle 1932b: Dieckmann and 
Wegner 1934b). Fullerton (1936b) stresses 


209 


that a colour index below normal indicates 
that there is more than simple hydraemia— 
probably an iron deficiency anaemia. Boy- 
cott (1936) has made the most detailed study 
of this question. He emphasizes the fact 
that there may be a low colour index and 
low haemoglobin without true anaemia 
where cell measurement shows normal cell 
size and variability—i.e. when there is no 
anisocytosis. On the other hand patients 
may show a similar low colour index associ- 
ated with considerable anisocytosis—there 
is then definite evidence of anaemia. As 
already discussed the present study would 
appear to substantiate this finding; in other 
words the appearance of the red cellsin | 
stained films may be more significant of dis- 
turbed erythropoises than the haemoglobin 
level. Associated with the increased plasma 
volume in pregnancy there is usually a fall 
in the total volume of packed red cells (Plass 
and Bogert 1924: Skajaa 1929: Van Donk 
et al 1934: Dieckmann and Wegner 1934c: 
Thomson et al 1938: Labate 1940). The 
minimal figure recorded is about 32 per cent 
(Plass and Bogert 1924). The mean corpus- 
cular volume appears to increase during 
pregnancy, ranging from 77 c. p. to 100 c. p. 
(Dieckmann and Wegner 1934c: Bethell 
1930: Watson 1938). A few figures as high 
as 120 c.p» have been recorded. No figures 
for mean corpuscular diameter in pregnant 
women having a haemoglobin above 80 per 
cent, except those noted in the present 
study, are available. The red cell fragility 
curve in normal pregnancy is within the 
limits of the calculated normal as shown on 
p. 201 but the median corpuscular fragility, | 
though within calculated normal figures, is 
in many cases higher than the observed nor- 
mal figure. Apart from the figures quoted , 
in the present series figures are not avail- 
able for reticulocyte counts in normal preg- 
nancy. Figures for plasma bilirubin other 
than those in the present series are not 
recorded. 
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CLASSIFICATION OF THE ANAEMIAS OF 
PREGNANCY. 


The following classification of anaemia 
occurring during pregnancy is suggested. 
It differs in some respects from that usually 
given. 


I. Physiological Anaemia. 


II. Deficiency Anaemia of Pregnancy. 
(a) Iron deficiency anaemia. 
(b) Megalocytic anaemia of pregnancy. 
(i) Pernicious anaemia of pregnancy. 
(ii) Myeloblastic anaemia of preg- 
nancy and the puerperium. 


(c) Mixed iron and P.A. deficiency. 


III. Unproven Group. This group includes 
a variety of conditions, some un- 
proven, some disproven, but still 
quoted as clinical entities. 


(a) Acute haemolytic anaemia of preg- 
nancy. 

(b) Protein deficiency anaemia of preg- 
nancy (Bethell). 

(c) Vitamin B deficiency anaemia of 
pregnancy (Elsom). 


IV. Unclassified Group. This group in- 
cludes cases which do not conform to 
the above groups and yet which on 
the available evidence can reason- 
ably be considered as possibly due to 
pregnancy. 


V. Anaemia Complicated by Pregnancy, in- 
cluding tropical megalocytic anaemia. 


I. THk PHYSIOLOGICAL ANAEMIA OF 
PREGNANCY. 


The occurrence of some degree of hydrae- 
mia during pregnancy and its effect upon 
_ the blood picture has already been discussed 








in relation to normal haematological stan- 
dards during pregnancy. 

It is perhaps possible for a haemoglobin 
as low as 65 per cent Haldane and a red 
cell count as low as 3.20 million to be physio- 
logical during pregnancy provided certain 
other conditions are satisfied. These other 
conditions are: (a) the colour index must 
be near unity; (b) the mean cell diameter 
must be within normal limits; (c) the stan- 
dard deviation and variability, expres- 
sing the degree of anisocytosis, must be 
within normal limits; (d) the mean cor- 
puscular volume must be within the 
normal limits for pregnancy. The cause 
of the reduction of red cells and haemo- 
globin percentage in such a case may 
be the physiological hydraemia of preg- 
nancy, which is well known to vary greatly 
in its degree. A possible example of this 
type in this series is Case 37, with haemo- 
globin 65 per cent, red cells 3.56 million, 
colour index 0.9, mean cell diameter 7.2 ». 
standard deviation 0.495, variability 6.8 
per cent, mean corpuscular volume 88 cu. ». 
and no symptoms of anaemia. Conversely, 
if one of the above conditions is not satisfied 
in a case with haemoglobin percentage 
within the range which the most critical 
observer would consider normal the physio- 
logical normality of the blood picture must 
be doubted. An example of such a case is 
No. 36, with haemoglobin percentage of 80, 
mean cell diameter of 6.8 ». standard devia- 
tion of 0.509, variability of 7.5 per cent, but 
colour index of 0.69 and mean corpuscular 
volume of 62 cu. ». Unless, however, it is 
possible to make a detailed blood examina- 
tion a haemoglobin below 80 per cent Hal- 
dane should be regarded with suspicion. 


II. DEFICIENCY ANAEMIA OF PREGNANCY. 


(a) Iron Deficiency Anaemia. 


Many of the investigations concerned 
with iron deficiency anaemia of pregnancy 
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have been badly controlled and only pub- 
lications dealing with the more satisfactory 
studies are discussed here. The haematolo- 
gical characters of the anaemia are similar 
to those seen in any type of iron deficiency 
anaemia. Strauss and Castle (1932b) de- 
scribed 30 cases in which the colour index 
lay between 0.47 and 0.71, there was 
moderate anisocytosis, mean corpuscular 
volume was below normal, reticulocytes 
and plasma bilirubin were normal. Res- 
ponse to iron treatment is an important 
diagnostic aid, especially in the milder 
cases. The dose of iron must, however, be 
adequate, namely ammoniated citrate of 
iron, gr. 90 daily (Strauss and Castle 1932b) 
ferrous sulphate, gr. 9-15 daily (Fullerton 
1934: Corrigan and Strauss 1936: Gottlieb 
and Strean 1939: Labate 1939) or Blaud’s 
pill, gr. 45 daily (Boycott 1936). A rise in 
\/the reticulocyte count is the earliest and 
most reliable sign that the case is responding 
to iron and in doubtful cases of iron de- 
ficiency it should be looked for between the 
4th and roth day of treatment. The increase 
in anisocytosis as the case responds may 
also be of some diagnostic value. It is 
not of course specific for iron treatment 
and does not require a Price-Jones curve 
to be apparent to a moderately experienced 
observer. The test of the rise in haemo- 
globin percentage may be unsatisfactory 
as a guide to the effectiveness of iron treat- 
ment, since it is sometimes undesirable 
to have to wait 2 or 3 weeks for the rise to 
occur. Several large-scale surveys have 
demonstrated the value of iron in the treat- 
ment of anaemia of this type (Corrigan and 
Strauss 1936: Fullerton 1936b: Gottlieb 
and Strean 1939: Labate 1939). Adair et al 
(1936) studied a group of 235 pregnant 
women and came to a somewhat different 
conclusion, namely that the rate of improve- 
ment was the samie in the treated and the 
untreated group, 65 out of their 74 untreated 
patients improved spontaneously. Details 
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of the cases are, however, not available. 
Bethell (1936) concluded that patients who 
did not respond to iron were suffering from 
protein deficiency. It seems more likely that 
this failure was due to the fact that the pa- 
tients had no true anaemia. Other observa- 
tions on the value of iron are unsatisfactory 
as the work has been incompletely con- 
trolled (Galloway 1929: Jerlov 1929: 
Davis and Walker 1934: Richter, Meyer 
and Bennett 1934). 


Aetiology. 


In discussing the aetiology of the iron 
deficiency anaemia of pregnancy the follow- 
ing factors must be considered: (1) pre- 
existing anaemia ; (2) the effect of pregnancy 
on the hydrochloric acid secretion of the 
stomach; (3) the influence of social condi- 
tions and diet; (4) changes in iron meta- 
bolism due to pregnancy; (5) the number 
of previous pregnancies. 


(1) Pre-existing Anaemia. 


For obvious reasons it is difficult to prove 
whethera pregnant woman was anaemic be- 
fore she became pregnant, and precise data 
on this point is not available. If the return 
to a normal haemoglobin percentage within 
a few weeks of delivery in patients showing 
moderate or severe degrees of anaemia dur- 
ing pregnancy can be taken to indicate that 
the haemoglobin percentage was normal 
before pregnancy then the anaemia of preg- 
nancy is not usually associated with pre- 
existing anaemia (Bland, Goldstein and 
First 1930b: Watson 1938). Fullerton 
(1936b) has, however, concluded by deduc- 
tion that ‘‘ such anaemias (hypochromic) 
probably antedate the pregnancy and ap- 
parently are rendered more severe by the 
hydraemia of pregnancy.’’ Strauss and 
Castle (1932b) conclude that ‘‘ the existence 
of anaemia prior to pregnancy apparently 
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need not condition anaemia of greater de- 
gree during pregnancy’’ as long as an 
adequate diet is given. 


(2) Secretion of Hydrochloric Acid. 


It is known that iron is more readily 
absorbed from an acid than from an alka- 
line medium, hence achlorhydria or hypo- 
chlorhydria may be factors favouring the 
development of an iron deficiency anaemia 
(Mettier and Minot 1931). There is con- 
siderable evidence to suggest that during 
pregnancy there may be a decrease in the 
acid secretion of the stomach (Arzt 1930: 
Strauss and Castle 1932a: Davies and 
Shelley 1934: Goodall and Gottlieb 1936: 
Watson 1938). Bethell (1936) did hot find 
any relation between the degree of anaemia 
and the level of acid, but found the acid 
reduced in 15 cases examined. It appears 
probable, therefore, that the temporary 
alteration in gastric secretion in pregnancy 
may play its part in favouring the develop- 
ment of anaemia. 


(3) The Influence of Diet and Social 
Conditions. 


Most of the mass survey investigations, 
which on first reading indicate poor diet as 
being an association of anaemia of preg- 
nancy, have been done on populations 
which are anaemic quite apart from preg- 
nancy. Few of them, if any, are able to 
prove that the anaemia developing in preg- 
nancy is more than can be accounted for 
by the hydraemia of pregnancy. Davidson 
and Fullerton (1933) demonstrated that the 
diet of 49 families, representative of the 
general population under investigation, 
was poor in iron; many hundreds of women 
of the population, some pregnant and some 
not, were found to be anaemic, the pregnant 
women having an average haemoglobin 5 
per cent lower than the non-pregnant 
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women for different age groups. The small 
difference of 5 per cent, if anything, fa- 
vours hydraemia as the cause of the differ- 
ence. Fullerton (1936a) taking income level 
as the standard of dietetic adequacy showed 
that among 332 pregnant women, 164 with 
low income levels had an average haemo- 
globin of 73.1 per cent and 168 with higher 
income levels had an average haemoglobin 
of 19.6 per cent. The control group of 
140 non-pregnant women showed 87 with 
low income level to have an average 
haemoglobin of 83.2 per cent and 43 
with higher income level an average 
haemoglobin of 86.3 per cent. The preg- 
nant women with low income had 6 per 
cent less haemoglobin than the pregnant 
women with higher income, while the 
difference between the non-pregnant low 
and higher income groups was _ only 
3 per cent. This difference may possibly 
be significant enough to suggest that the 
poor group of pregnant women became 
relatively more anaemic than the better off 
group, hydraemia alone not being respon- 
sible for the greater drop in the poor group. 
Fullerton (1936b) is of opinion that the 
lowering of haemoglobin in both groups is 
due to hydraemia only. Reid and Mackin- 
tosh (1937a) found the haemoglobin of 
1,108 pregnant women to be under 70 per 
cent in ro per cent of the cases, but that the 
incidence of the lower haemoglobin levels 
was greater in the lower income groups. 
There was no control series of non-preg- 
nant women, so that conclusions cannot 
be drawn from their work as to the effect of 
pregnancy per se Adair et al. (1936) found 
that a group of hospital-class pregnant 
women was slightly more anaemic than a 


-group of private patients: again, there was 


no control group of non-pregnant women 
in each class. Watson (1938) considered 
diet unimportant, but his figures were based 
on uncontrolled investigations. Hamilton 
and Wright (1942) have recently suggested 
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that women of the artisan class are more 
anaemic during pregnancy than before the 
war and attribute this finding to wartime 
dietary. 

The method of mass survey, there- 
fore, is not very helpful in settling the 
problem of the relation of diet to the 
development of pregnancy anaemia. It 
remains once again for detailed study of 
individual cases to give the necessary in- 
formation. Strauss and Castle (1932a and 
b) have shown that a low protein diet, 
especially when associated with low gastric 
hydrochloric acid, resulted in a greater loss 
of haemoglobin in pregnancy than a good 
diet, and that an adequate diet given during 
pregnancy to cases previously anaemic will 
produce an improvement in the anaemia. 
McCance et al. (1938) have shown on small 
groups of pregnant women that iron intake 
and haemoglobin levels rise with increas- 
ing income. The highest income group had 
a mean haemoglobin level of go per cent 
compared with a figure of 76 per cent in 
the lower income group. A level less than 
79 per cent was not found in the higher 
income group. The work of Bethell (1936) 


on protein deficiency anaemia and the 


work of Elsom (1935, 1937) on Vitamin B 
deficiency anaemia of pregnancy is referred 
to later. 


(4) Changes in Iron Metabolism due to 
Pregnancy. 


The intake of iron during pregnancy was 
investigated in 49 families by Davidson and 
Fullerton (1933). They calculated that the 
average daily intake was 7.71 mg. for wo- 
men. Quoting several authorities (Elvehjem 
et al 1933, 1934: Shackleton and McCance 
1936: Widdowson and McCance 1936) it 
was considered that about 75 per cent of 
this was available and as about 50 per cent 
is absorbed as a rule (Witts 1936) the 
amount that the women absorbed averaged 

C 
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2.5 mg. daily. This is less than half of what 
is required to maintain a positive balance 
in the reproductive period. Coons (1935) 
calculated that in pregnancy an intake of 
14.7 mg. daily gives a positive balance of 
3-16 mg. McCance et al. (1938) concluded 
from their study of iron intake and haemo- 
globin levels in pregnant women that a 
satisfactory daily intake would be 20 mg., 
i.e. considerably greater than that usually 
achieved even by women in a high income 
group. 

The iron. requirements during pregnancy 
have been reviewed by Fullerton (1936a) 
who, quoting many references, and es- 
pecially the work of Coons (1932, 1935) 
and taking into consideration every possible - 
debit and credit of iron during pregnancy, 
delivery, the puerperium and lactating 
period, concluded that during pregnancy 
the extra demand for iron is 2 mg. per day. 
The maternal tissues require no more than 
in the non-pregnant state: the whole extra 
requirement is for the foetus and to make 
up for the blood lost at delivery. The 
amount of iron in the blood during preg- 
nancy has been investigated by Sachs (1936) 
who found that it was reduced below the 
level for non-pregnant women, the figures 
being 40 and 45 mg. per cent respectively. 

The foetal demands for iron as measured 
by the amount of iron storage in the foetal 
liver at different stages of gestation have 
been shown to be greatest in the last trime- 
ster both in animals (Bunge 1889) and 
humans (Hugonenq) 1899). The foetal 
haemoglobin percentage, which is an addi- 
tional reflection of the foetal requirements, 
increases rapidly in the early part of the last 
trimester: in the rat foetus (Nicholas 1928) 
the rise is from 5 to 9 grammes per cent in 
the early part of the third trimester, and in 
the rabbit foetus (Zeidberg 1929) the rise is 
from 8 to 12 grammes per cent during the 
whole of the last trimester. It may be con- 
cluded, therefore, that there is increased 
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demand for iron during pregnancy due to 
the requirements of the foetus, though this 
is made up for to some extent by the cessa- 
tion of menstruation. 


(5) The Number of Previous Pregnancies. 


There is considerable disagreement as to 
the effect of the number of pregnancies on 
haemoglobin level. Reid and Mackintosh 
(19374) believe that though multiparity in 
good social circumstance is without effect 
except in women with 5 or more pregnan- 
cies, it is associated with increased anaemia 
in lower income groups. Fullerton (1936a) 
on the other hand thinks the effect of parity 
is really an effect of age; the number of 
pregnancies in his view is likely to be in- 
creased in the older age group who even 
when unmarried show a falling haemoglo- 
bin. When the balance sheet of iron intake 
and iron loss is taken into account, es- 
pecially the iron that may be lost at partu- 
rition, it would be expected that in the low 
income group where iron intake is low there 
should be an increased degree of anaemia. 

From the above discussion it is clear that 
there are factors operative, quite apart from 
the normal effect of dilution during preg- 
nancy, which may under certain conditions 
cause anaemia; it is also clear that many 
cases of so-called iron deficiency anaemia 
of pregnancy are really iron deficiency 
anaemias of some standing which are first 
noticed during pregnancy. In either case 
it is most essential to ensure an adequate 
diet, if necessary supplemented by iron 
therapy, to all pregnant women. 


(b) The Megalocytic Anaemias of Preg- 
nancy. ; 


Considerable confusion exists in the 
literature concerning the megalocytic anae- 
mias of pregnancy. In the past any severe 
anaemia associated with pregnancy has 


only too often been described as pernicious 
anaemia of pregnancy. It is probably wise 
not to attempt to classify many of these 
cases as the data given are in most cases in- 
sufficient to enable a satisfactory diagnosis 
to be made. Two possible distinct groups 
may be differentiated : 


(i) Pernicious anaemia of pregnancy. 


(ii) Megaloblastic anaemia of pregnancy. 
and the puerperium. 


(i) Pernicious Anaemia of Pregnancy. 


The term pernicious anaemia of preg- 
nancy has been used rather loosely in the 
literature. The definition of Vaughan 
(1936) affords a reasonable basis upon 
which to build a clinical entity, namely 
‘‘a megalocytic, hyperchromic anaemia 
occurring during pregnancy or the puer- 
perium, not necessarily associated with 
achlorhydria, due to a temporary deficiency 
of P.A. factor.’’ A corollary to this defini- 
tion should be that the blood responds to 
liver extracts, and that the response should 


include a reticulocyte crisis to exclude so far | 


as possible the response being coincidental ; 
other causes of megalocytic anaemia must 
be excluded. 

The number of recorded cases satisfying 
these criteria is small, since it is now agreed 
that the severe megalocytic anaemia occur- 
ring in tropical countries is not caused by 
pregnancy but is only complicated by preg- 
nancy (Wills 1934). The most convincing 
and the largest series of cases reported are 
the 8 of Strauss and Castle (1933). In these 


‘the colour index varied from 1.0 to 1.25, 


mean corpuscular volume 105 to 130 cu. p, 
there were in stained films microcytes, 
macrocytes and tailed forms, and morpho- 
logically the blood picture was “‘ similar to 
true pernicious anaemia.’’ There was com- 
plete achlorhydria to histamine in 2, and 
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one of these two had normal gastric hydro- 
chloric acid 2 years later: in 4 the gastric 
hydrochloric acid was low. Subsequent 
treatment, after parturition, was not neces- 
sary to prevent relapse. 

Larrabee (1925) is often quoted for his 
description of 8 cases of ‘‘ pernicious anae- 
mia of pregnancy.’’ Seven were studied 
for the first time postpartum, the only stan- 
dard of macrocytosis being the colour index. 
Two apart from response to liver conformed 
to modern definition, the remaining 6 
were on the evidence given more likely 
pregnancy associated with pernicious 
anaemia. Other cases which were probably 
pernicious anaemia due to pregnancy have 
been described by Rowland (1924), Peter- 
son, Field and Morgan (1930), Wilkinson 
(1932), Whitby (1932), Rowland (1933), 
Studdiford (1934), Atkin (1938), Ritter and 
Crocker (1939). Numerous cases have been 
reported as pernicious anaemia of preg- 
nancy and handed down from author to 
author as such without any attempt to criti- 
cize the diagnosis. It is impossible on the 
data given to classify such cases in a satis- 
factory manner (Channing 1842: Beck- 
mann 1921: Esch 1921: Hampson and 
Shackle 1924: Smith 1925: Hoskin and 
Ceirog-Cadle 1927: Allan 1928: Evans 
1929: Kersley and Mitchell 1934: Lull 
1937: Stevenson 1938). This type of anae- 
mia is obviously rare though few figures 
are available to indicate its true incidence. 
Boycott (1936) did not note any case in 222 
pregnant women examined haemotologi- 


‘cally and Reid and Mackintosh (1937a) 


did not find any instances in 1,108 preg- 
nancies. The majority of surveys have 
concentrated on average figures and there- 
fore cases of macrocytosis tend to get lost. 
The work of Strauss and Castle (1933) 
indicates that the cause of the anaemia is 
a failure to produce the P.A. principle 
through lack of either extrinsic or intrinsic 
factor or a combination of both factors. 
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(ii) Megaloblastic Anaemia of Pregnancy 
and the Puerperium. 


Davidson, Davis and Innes (1942) have 
recently described a group of 16 cases of 
severe anaemia during pregnancy or the 
puerperium which were distinguised by the 
“megaloblastic’* reaction of the marrow 
found on sternal puncture. Basing a diag- 
nosis solely on the peripheral red cell pic- 
ture the authors would have considered 5 
of the cases to be classical pernicious anae- 
mia while the others had one or more of the 
characteristic features missing—in many 
instances the colour index was below unity. 
The outstanding features differentiating the 
cases from Addisonian pernicious anaemia 
were the presence of free hydrochloric acid 
in the gastric juice and a lower frequence 
and degree of macrocytosis and ovulocy- 


* Considerable confusion has arisen in the past 
over the term megaloblastic reaction. It is used 
here in the same sense as that understood by 
Davidson, Davis and Innes (1943). ‘‘ The recogni- 
tion of megaloblastic erythropoiesis is based upon 
the presence in the marrow smear of a greatly in- 
creased frequency of the primitive basophil ery- 
throblasts (Type I cells). Type II cells are also 
numerous. These may show varying degrees of 
cytoplasmic ripening (haemoglobination) and are 
characterized by the loosely reticulated, open-work 
structure of the nuclei, which present an appearance 
quite distinct from the lumpy condensed nuclei of 
the erythroblasts of equivalent degrees of haemo- 
globination seen in a normoblastic marrow. 

A marrow smear displaying normoblastic ery- 
thropoiesis is one in which the vast majority of the 
red-cell precursors have compact condensed nuclear 
chromatin. An occasional primitive basophil 
erythroblast with a primitive finely reticulated 
nucleus may be seen, but the remaining erythro- 
blasts, which may include a proportion of cells with 
basophil cytoplasm varying with the degree of type 
of anaemia present, are characterized by nuclei 
displaying lumpy, heavy chromatin patterns, *the 
degree of condensation of which increases with the 
haemoglobination of the cytoplasm.’’ 
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tosis. Examination of the sternal marrow 
revealed, with one exception, a picture 
identical with that found in Addisonian per- 
nicious anaemia, suggesting that the imme- 
diate cause of the anaemia is maturation 
arrest of the megaloblast. Ten of the cases 
were refractory to treatment with all forms 
of liver extract for longer or shorter periods 
before they responded. Recovery has ap- 
peared complete and further treatment has 
proved unnecessary. The authors suggest 
that the anaemia is dependent on a lack of 
the P.A. principle and also on a failure at 
present unexplained to utilize this factor 
even if it is made available. They would 
describe all cases of megalocytic anaemia of 
pregnancy within this group, including 
those described above, as pernicious anae- 
mia of pregnancy. 


More recently Fullerton (1943) has 
described 3 somewhat similar cases, the 
patients responded poorly to liver extracts 
but improved when whole liver was given 
in addition to extract, suggesting that some 
factor in addition to the P.A. factor is lack- 
ing. Itis possible that Case 22 of the present 
series should be included in this group. 


It is clear that much more careful and 
detailed work is required to elucidate the 
aetiology of these severe megalocytic 
anaemias found in pregnancy that fail to 
react to liver extracts or iron. From a 
practical point of view it is essential to 
remember that they may prove refractory 
for several months to all known haemo- 
poietic principles, and repeated blood trans- 
fusions are essential (Davidson et al 1942). 


(c) Mixed Iron and P.A. Defictency Anae- 
mia of Pregnancy. 


Strauss and Castle (1933) have shown 
that certain cases of anaemia of pregnancy 
may be due to a deficiency of both iron and 
the P.A. principle. 
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III. UNPROVEN GROUP. 


(a) Acute Haemolytic Anaemia of Preg- 
nancy. 


More confusion has arisen around the 
subject of acute haemolytic anaemia of 
pregnancy than around any other form of 
pregnancy anaemia. The term is frequently 
still used synonymously with pernicious 
anaemia of pregnancy. Allan (1928) speaks 
dogmatically of the ‘‘ pernicious anaemia 
of pregnancy as an acute haemolytic anae- 
mia.’’ With more modern concepts of 
haemolysis it might be expected that such 
statements would no longer be used, but as 
recently as 1938, Stevenson, in presenting 
30 cases of alleged pernicious anaemia of 
pregnancy stated and accepted the dictum 
of ‘‘ some writers ’’ (Witts and Wilkinson) 
who “‘ refer to the condition as the haemo- 
lytic anaemia of pregnancy.”’ 

The characteristics of an acute haemoly- 
tic anaemia are usually given as a rapidly 
advancing anaemia, with pyrexia, leucocy- 
tosis with appearance of premature cells of 
myelocytic type, increase in nucleated red 
cells, a persistently raised reticulocyte per- 
centage, and usually, though not invari- 
ably, an increased amount of circulating 
bilirubin. The excretion of faecal urobilin 
is increased to many times the normal, \V 
and is probably the only true criterion of 
in vivo haemolysis (Vaughan and Saifi 
1939). The condition may be self-limited, 
or may terminate fatally; treatment is by 
blood transfusion and is often effective. 

The number of cases in the literature of 
anaemia in pregnancy that conform to the 
definition, exclusive of the urobilin excre- 
tion, which is rarely available, is remark- 
ably small. Witts (1932) reviewed the 
literature exhaustively, but accepted cases 
on insufficient evidence. The cases here 
detailed were all accepted by him without 
question. Peterson, Field and Morgan 
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(1930) describe a case (Case 1 of their series 
of 4) in which at 3 weeks before parturition 
there was a red cell count of 0.96 million, 
haemoglobin 33 per cent, colour index of 
1.5, white cellcountof 13,000 with a normal 
differential count, one nucleated red per 100 
white cells and 10 per cent of reticulocytes. 
The van den Bergh test was not recorded. 
While the raised reticulocyte count was 
suggestive, there is enough in the rest of the 
blood count to throw doubt on the diagno- 
sis of acute haemolytic anaemia. The blood 
recovered after parturition, but it was im- 
possible to say whether the recovery was 
spontaneous or due toliver or to blood trans- 
fusion. Evans (1939) describes a patient 
seen on the 7th day postpartum with a blood 
count of 0.9 red cells, haemoglobin 12 per 
cent, colour index 0.7, white cells 7,000 with 
7 per cent of myelocytes, 5 nucleated reds 
per 200 whites: reticulocytes not counted 
at that time. Four days later, red cell 
count 1.0 million, haemoglobin 14 per cent, 
white cells 14,000 with a few myelocytes, 28 
nucleated reds per 200 whites, reticulocytes 
40 per cent, and van den Bergh 1.0 mg. 
per cent. Ten days later, red cells 3.5 mil- 
lion, haemoglobin 30 per cent, white cells 
4,000 and reticulocytes 20 per cent. Re- 
covery proceeded, reticulocytes falling to 
normal in another 10 days. Evans himself 
suggests that there was no evidence of 
haemolysis. The red cell fragility was nor- 
mal at the height of the anaemia. Hampson 
and Shackle (1924) are also quoted by 
Witts; reference to their original descrip- 
tion does not show any features even sug- 
gestive of an haemolytic anaemia. The case 
has been referred to in the discussion on 
macrocytic anaemia of pregnancy. Minot 
(1921) described a patient suffering from 
jaundice, splenomegaly, increased red cell 
fragility, reticulocyte count persistently 
above 20 per cent, and Larrabee (1925) a 
similar case of ‘‘ a typical anaemia of preg- 
nancy cured by splenectomy.’’ Both these 
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cases had the features of haemolytic anae- 
mia, but the more reasonable diagnosis 
seems to be acholuric jaundice complicated 
by pregnancy. Witts had to go back to the 
year 1914 to find his best case description 
as reported by Jungmann (1914). The con- 
dition spontaneously recovered after par- 
turition. Many of the features of acute 
haemolytic anaemia are present, including 
the high leucocytic count, high nucleated 
red count, and progressive advance of the 
anaemia followed by steady recovery. 
These features alone, however, cannot 
allow of the case being accepted with any 
degree of certainty as a case of acute 
haemolytic anaemia of pregnancy. 


Conditions certainly occur which simu- 
late in greater or less degree the usual 
description of acute haemolytic anaemia of 
pregnancy. A haemolytic crisis of acholuric 
jaundice may occur during pregnancy. 
Acute haemolytic anaemia, such as follows 
the use of the sulphonamides (Elliott 1939) 
or other drugs, or acute haemolytic anaemia 
due to subtertian malaria, may also occur. 
Such factors unassociated directly with 
pregnancy should always be sought in a 
suspected case. Secondly, there are many 
blood conditions which simulate haemoly- 
tic anaemia, for instance acute leukaemia, 
which can occur coincidentally with preg- 
nancy. 


It is significant that in the literature of 
the last Io years, not one example of acute 
haemolytic anaemia of pregnancy has been 
found. 


(b) Protein Deficiency Anaemia of Preg- 
nancy. 


Bethell (1936) has described an anaemia 
of pregnancy characterized by a colour 
index near unity, a high normal or in- 
creased mean corpuscular volume (up to 
108 cm. ».). He found 6 such cases in a total 
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of 66 pregnant women examined. The pa- 
tients failed to respond to iron but improved 
on a high protein diet. He also found an 
inverse ratio between the serum albumin 
fraction and the mean corpuscular volume. 
Apart from Fullerton’s observation that 
certain patients improved when given 
whole liver as opposed to liver extract this 
work awaits confirmation. 


(c) Vitamin B Deficiency Anaemia of 
Pregnancy. 


Elsom (1935, 1937) claims to have pro- 
duced a macrocytic anaemia in pregnant 
women with a diet deficient in vitamin B. 
The experiment was carried out in the 
United States on white women. A group 
of 8 women, in early normal pregnancy, 
was put on a vitamin B deficient diet, and 
a group of 3 on a full diet as control. The 
control group remained normal throughout 
pregnancy and the puerperium. The test 
group, about the 8th month of pregnancy, 
developed clinical symptoms of vitamin B 
deficiency and the blood picture changed 
from the initial average values of 3.93 
million red cells, 12.8 grammes haemo- 
globin and mean corpuscular volume 
of 100 cu.» to 3.23 million red cells, 12.0 
grammes haemoglobin and mean cor- 
puscular volume of 121 cu. » with reticu- 
locytes up to 3.5 per cent. All returned to 
normal, clinically and haematologically, as 
soon as brewers’ yeast was administered. 
After the institution of brewers’ yeast treat- 
ment, the reticulocytes rose in some to 
5-4 per cent and then fell to normal level. 
The figures of red cell count, haemoglobin 
and mean corpuscular volume quoted, and 
the detailed figures in the original case pro- 
tocols, barely justify Elsom’s dogmatic con- 
clusions. The work has not been confirmed, 
but is interesting in relation to tropical 
megalocytic anaemia and its cure by 
marmite, 
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IV. UNCLASSIFIED GROUP. 


It is clear from the above discussion that 
there is a group of anaemias occurring in 
pregnancy which it is difficult to fit into any 
known classification. For instance there is 
little evidence that many of the so-called 
‘haemolytic anaemias of pregnancy’ are 


‘really haemolytic. Further there are cases 


such as Case 22 in the present series which 
though megalocytic do not respond to the 
P.A. principle. Further careful analysis of 
all haematological features has shown that 
cases such as No. 20 in the present series 
which, in a large scale survey might, in 
view of the low haemoglobin level, be classi- 
fied as an iron deficiency anaemia, show 
features very unlike those of the classical 
iron deficiency anaemia, namely, a mean 
corpuscular volume high for the colour 
index and a considerably increased median 
corpuscular fragility. 


V. ANAEMIA COMPLICATED BY PREGNANCY. 


In every case of anaemia, mild or severe, 
occurring during pregnancy, the possibility 
of the pregnancy being coincidental must 
be considered. A person suffering from any 
particular blood disease may become preg- 
nant, or a pregnant woman may develop 
any blood disease or disorder during 
her pregnancy. Only the commoner types 
will be considered here. 


(a) Anaemia Due to Haemorrhage. 


Occult haemorrhage, especially from the 
gastro-intestinal tract, may insiduously 
produce an anaemia during pregnancy. A 
woman who has haemorrhoids is more 
likely to bleed during pregnancy. Case 29 
is an example of such an anaemia: it was 
interesting that the red cell fragility in this 
case afforded a clue indicating that the case 
was not one of anaemia due to pregnancy. 
Haematologically it is impossible in many 
cases to differentiate between the blood 
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pictures of iron deficiency anaemias and of 
chronic blood loss. Other lesions, such as 
ulcer or diaphragmatic hernia, may be the 
source of occult continuous haemorrhage. 


(b) Addisonian Pernicious Anaemia. 


Wilkinson (1932) described 3 cases of 
pregnancy occurring in Addisonian per- 
nicious anaemia. In most cases the diag- 
nosis is not difficult. The older age, the 
regular occurrence of achylia gastrica, the 
presence of nerve complications, and the 
permanent liver requirements differentiate 
it from the pernicious anaemia of pregnancy 
due to temporary inhibition of P.A. factor. 

It must, however, be remembered, that 
true Addisonian pernicious anaemia may 
pass through a temporary phase of spon- 
taneous improvement after parturition. It 
is necessary, therefore, to make regular 
observations of the blood of apparent cases 
of pernicious anaemia of pregnancy for 
many months after parturition. 


(c) Iron Deficiency Anaemia. 

The subject of pre-existing anaemia in 
cases of iron deficiency anaemia of preg- 
nancy has been fully discussed. It was con- 
cluded that an iron deficiency anaemia of 
pregnancy was more than an aggravation of 
a pre-existing anaemia of the same type. 
The majority of cases are, however, prob- 
ably cases of pregnancy occurring in per- 
sons suffering from deficiency hypochromic 
anaemia. In such cases, as has been pointed 
out by Strauss and Castle (1932b), there 
need not necessarily be an aggravation of 
the anaemia during pregnancy, provided 
the patient is kept on an adequate diet with 
ahigh iron and protein content. 


(d) Tropical or Nutritional Megalocytic 
Anaemia. 


The relation of this type of anaemia as 
seen in India (Balfour 1927: MacSwiney 
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1927: Wills and-Mehta 1930: Wills and 
Talpade 1930: Wills 1931, 1933: Wills and 
Evans 1938: Napier 1939) to that seen in 
Macedonia (Fairley et al 1938: Foy and 
Kondi 1939) isstill uncertain, In both coun- 
tries pregnancy acts-as a precipitating and 
complicating factor but is not the cause of 
the anaemia. Available figures in India 
suggest that in spite of the predisposing 
effect of pregnancy the incidence and the 
haematological and clinical picture is prac- 
tically the same in both sexes (Wills 1934). 
Foy and Kondi (1939) suggest there are 
differences in the response to treatment in 
men and pregnant women in Macedonia. 
The anaemia is hyperchromic and mega- 
locytic, there is a high degree of anisocy- 
tosis and poikilocytosis—free hydrochloric 
acid is present in the gastric juice—the 
serum bilirubin is normal unless there is 
chronic malaria as a complication. In cases 
associated with pregnancy, Evans and Wills 
(1939) have described an increased red cell 
fragility to normal saline. 

The anaemia in pregnant women, all 
workers are agreed, is cured by the admin- 
istration of the less pure liver extracts 
(campolon or hepastab) and by autolysed 
yeast products. The response to anahaemin 
or highly purified extract is still controver- 
sial (Wills and Evans 1938: Napier 1939: 
Foy and Kondi 1939: Fairley 1940). 

A similar haematological picture has been 
produced by Wills in monkeys by feeding 
them on a diet deficient in protein and Vita- 
min B. There is no doubt that a dietary 
deficiency plays its part in the aetiology of 
the disease; whether the missing factor is 
one or many remains to be determined. In 
Macedonia, at least, chronic malaria with a 
consequent hypertrophied reticulo-endo- 
thelial system is also an aetiological factor. 
Associated with pregnancy this type of . 
anaemia is a serious condition, having in 
India a maternal mortality of 40 per cent 
and a foetal mortality of 63 per cent. 
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(e) Haemolytic Anaemias. 


It is probable,-on the evidence available, 
that cases of true haemolytic anaemia 
occurring during pregnancy are not ‘‘ due ”’ 
to pregnancy, but are cases of acholuric 
jaundice or other recognized form of hae- 
molytic anaemia with pregnancy occurring 
coincidentally. Attention is once more 
drawn to 2 reported cases, that of Minot 
(1921) and that of Larrabee (1925) both of 
which cannot be excluded from the cate- 
gory of acholuric jaundice. 


(f) Miscellaneous Blood Diseases. 


Acute leukaemia occurring during preg- 
nancy has been described (Hampson and 
Shackle 1924: Richter, Meyer and Bennett 
1934) simulating some form of pregnancy 
anaemia. With modern methods of haema- 
tological technique, including examination 
of the sternal bone marrow, the diagnostic 
difficulties should not be great. 

Aplastic anaemia, purpura haemorrha- 
gica and ‘‘ splenic anaemia ’’ may present 
problems of differential diagnosis occa- 
sionally. 


SYMPTOMATOLOGY. 


The symptoms of anaemia of pregnancy 
are those common to any form of anaemia, 
namely, shortness of breath on exertion, 
swelling of the ankles, faintness, giddiness, 
and pallor. These symptoms may appear 
at any stage of the pregnancy but are not 
usually noticed before the 6th month. 

Purpuric manifestations are described, 
but usually in cases in which the diagnosis 
of anaemia of pregnancy is in question. 
Retinal haemorrhages are found in the per- 
nicious anaemia of pregnancy, but general- 
ized purpura and a haemorrhagic tendency 
should suggest the possibility of a blood 
disorder not due to pregnancy but compli- 
cated by pregnancy. 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


Splenomegaly of moderate degree is 
fairly common in either the iron deficiency 
anaemia or the pernicious anaemia of preg- 
nancy. Glossitis is not infrequent. Nerve 
degeneration, however, does not occur and 
the presence of symptoms or signs of nerve 
lesion indicate a revision of the diagnosis 
of the anaemia of pregnancy. A peculiar 
‘““ watery ’’ complexion is common, prob- 
ably due to the association of anaemia with 
hydraemia. 

There is, clearly, no symptomatology 
specific for the anaemia of pregnancy. 


TREATMENT. 


Iron Deficiency Anaemia responds well 
to iron. The dose must be adequate 
ammoniated citrate of iron, gr. 20 daily 
(Strauss and Castle 1932b) ferrous sulphate, 
gr. 9-15 daily (Gottlieb and Strean 1929: 
Fullerton 1934: Corrigan and Strauss 
1930: Labate 1939) or Blaud’s Pill, gr. 45 
daily (Boycott 1936) are usually adequate. 
The patient should also be ensured a good 
mixed diet. 


Permcious Anaemia of Pregnancy by 
definition responds to P.A. principle given 
in the form of liver extract by intramuscular 
injection (Wilkinson 1932). 

Megaloblastic Anaemia. This type of 
anaemia may respond to whole liver (Ful- 
lerton 1943) or in some instances to liver 
extract (Davidson et al 1942). Many cases, 
however, respond only to massive and re- 
peated transfusion of whole blood prefer- 
ably given at a drip rate (Davidson et al 
1942). 

Tropical Megalocytic Anaemia Asso- 
ciated with Pregnancy responds to crude 
liver extracts such as campolon or hepastab 
but the value of the more purified prepara- 
tions like anahaemin is doubtful (Wills and 
Evans 1938). Marmite is also extremely 
effective in this form of anaemia. Large 
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doses are essential; 30 g. a day gives a 
margin of safety (Wills 1933). 


Unclassified Anaemas of Pregnancy. 
There is clearly a group of anaemias during 
pregnancy which are at present difficult to 
classify and which do not fall into any clear 
cut group. The patients do not respond to 
known haemopoietic remedies. In such 
cases use must be made of repeated blood 
transfusions preferably given at a drip 
rate. 


THE INFLUENCE OF ANAEMIA OF PREGNANCY 
ON MATERNAL AND INFANTILE HEALTH. 


Investigations on the influence of anae- 
mia on maternal and infantile health 
have been concerned either with iron 
deficiency anaemias only or with large 
surveys in which iron deficiency anaemias 
predominate. 


Effects on Mother. 


Maternal mortality is probably un- 
affected by the presence of anaemia other 
than the severe megalocytic forms (Doug- 
las and McKinlay 1935: Reid and Mackin- 
tosh 1937: Davidson et al 1942). Maternal 
morbidity (puerperal sepsis) is possibly 
slightly higher in the anaemic than in the 
non-anaemic group (Mackay 1935: Reid 
and Mackintosh 1937b: Labate 1939). The 
evidence on this point is not, however, very 
satisfactory. Postpartum haemorrhage is 
no more severe in anaemic than non-anae- 
mic women (Fullerton 1936b: Reid and 
Mackintosh 1937b). Stillbirths have been 
noted to be slightly more common among 
anaemic women (Reid and Mackintosh 
1937b). The incidence of abortions has 
been noted to be increased in women with 
hook-worm anaemia (King 1929), which is 
really an iron deficiency anaemia. 


* Effects on Infant. 


Infants born of even the most severely 
anaemic mothers are rarely if ever anaemic 
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at birth, but develop anaemia, probably due 
to deficient iron storage in the foetal liver 
during the first year of life (Mackay 1931: 
Abt and Nagel 1932: Parsons 1932, 1936: 
Strauss 1933, 1935: Toverud 1935: Small- 
wood 1936: Alt 1938: Gottlieb and Strean 
1939). Fullerton (1937) alone records find- 
ing no relation between the degree of ma- 
ternal and infantile anaemia. Infants born 
of anaemic mothers have a slightly higher 
morbidity and mortality rate during the 
first year than infants born of non-anaemic 
mothers (Mackay 1931: Reid and Mack- 
intosh 1937b). In tropical megalocytic 
anaemia the foetal mortality rate is 63 per 
cent. 


SUMMARY. 


(1) Haematological observations have 
been made upon 20 pregnant women with a 
haemoglobin above 8o per cent (Haldane) 
and upon 28 pregnant women with a haemo- 
globin below 80 per cent. The findings 
largely confirmed those of other workers. 

(2) The median corpuscular fragility to 
normal saline was on the upper limits of 
normal in both groups. In the anaemic 
group in some instances it was outside 
normal limits, returning to normal after 
delivery. This is unlike the majority of 
anaemias. The significance of this finding 
is discussed. 

(3) The literature concerned with the 
blood picture in normal pregnancy is 
reviewed. 

(4) A modification of the present classifi- 
cation of the anaemias of pregnancy is sug- 
gested in association with a review of the 
literature. 


I am indebted to the members of the 
Obstetric Service of the British Post- 
graduate Medical School for permission to 
investigate patients under their care, and to 
Dr. Janet Vaughan for her advice and 
guidance in the investigation. 
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A Human Ovum Nine to Ten Days Old 


BY 


Francis Davies, M.D., D.Sc., F.R.S.E. ann H. E. HARDING, M.D. 
(Departments of Anatomy and Pathology, University of Sheffield). 


CLINICAL HISTORY. 


THE specimen was obtained from the uterus 
removed from a married woman, aged 26 
years, admitted to hospital for pelvic pain. 
She had had 2 children, both at term, one 
in December 1938 and the other in March 
1940. She had not had any abortions or 
miscarriages. At operation on September 
gth, 1943, endometriosis of the left ovary 
was diagnosed and a corpus luteum was 
seen in the right ovary, but no details of the 
latter are available. The uterus was placed 
in 10 per cent formolsaline immediately 
after removal; later a pin-head red spot 
was found in the thickened endometrium on 
the anterior wall of the uterus near the 
entrance of the right uterine tube; the 
uterus appeared otherwise normal. A block 





Day of 


of tissue surrounding the red spot was 
removed, appropriately treated, and em- 
bedded in paraffin wax. Some sections were 
removed and only one of these mounted 
before the true value of the specimen was 
appreciated. The remainder of the paraffin 
block was then melted, the tissue orientated 
and re-embedded, and serial sections 9p 
thick were cut, stained with haemalum and 
eosin and photographed. Study of these re- 
vealed that between one-third and one-half 
of the ovum had been removed in the pre- 
liminary treatment but that the remaining 
portion was sufficient in amount and in ex- 
cellence of preservation to enable a thorough 
study of all the various embryonic elements 
to be made. The menstrual and coital his- 
tory, summarized in the table, was ob- 


Menstrual, coital and operative data. Menstrual cycle 28 days. 














Date cycle Phenomena 
August 21 Wisvicdecdsecneains 
. : Menstruation 
24 Bocicdicsveavioeess : 
29 9 (2? ovulation) 
30 10 COMING va scvsvascuciazenseniava (? Fertilization)....... ; 
31 II Coitus ; 
Sept. I 12 Coitus : , 
iiaas : Maximum age 
2 13 Coitus ren 
3 14 Coitus ow aioe pn 
4 15 Coitus 9 to Io days 
7 18 Entered hospital 
9 20 WCORUS FOTNOU COs cindciai ccs aicusicddendndedceesceewasetys 2 
17 28 End of cycle 
18 I Expected onset of next menstruation 
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tained at the time from both husband and 
wife. The maximum coital age of the speci- 
men is 9-10 days, an age which is also in- 
dicated by the histological structure of the 
ovum itself. 


HISTOLOGICAL EXAMINATION. 


The endometrium (Fig. 2) has the struc- 
ture characteristic of the secretory (pre- 
menstrual) phase of the cycle. It is 5 mm. 
thick at the implantation site and slightly 
thinner (4.5 mm.) elsewhere. Compact, 
spongy and basal strata are clearly differ- 
entiated and the ‘‘ physiological oedema ”’ 
between the stromal cells is minimal. The 
endometrial glands are lined by columnar 
epithelium throughout and contain secre- 
tion in the form of an eosinophilic, amor- 
phous coagulum, except in the basal layer 
where secretion is absent. There is no ma- 
ternal blood in the glands. Spiral arteries 
are prominent in the stromal partitions be- 
tween the glands in the spongy layer, where 
the glands are tortuous and have the char- 
acteristic ‘‘ saw-tooth ’’ edges. The ovum is 
embedded solely in the stratum compac- 
tum. Definite decidual reaction is not pre- 
sent, but some of the stromal cells adjacent 
to the trophoblast have a broader halo 
of perinuclear cytoplasm than ordinary 
stromal cells (pre-decidual cells). 

The trophoblast is clearly differentiated 
into cytotrophoblast and plasmoditropho- 
blast (Fig. 1); all stages in the formation of 
the latter from the former are seen and 
mitotic figures are numerous in the cytotro- 
phoblast. Solid clumps of cytotrophoblast 
project from the surface of the chorionic 
vesicle, but they are not penetrated by the 
primitive mesoblast,sothattrue villi are not 
yet formed. Lacunae of various sizes and 
stages of formation are present in the plas- 
moditrophoblast; only those at the abem- 
bryonic (superficial) pole of the ovum con- 
tain maternal blood, elsewhere they contain 
only leucocytes. The ‘‘ operculum,”’ which 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


indicates the site of entry of the ovum into 
the endometrium, consists of a mixture of 
fibrin and leucocytes permeated by plasmo- 
ditrophoblast; no epithelialization has yet 
taken place to cover the surface of the oper- 
culum. There is no zone of necrosis of the 
endometrium adjacent to the trophoblast 
such as was described in the Teacher-Bryce’ 
and the Mollendorff Sch.” ova, but the 
stromal cells adjacent to the trophoblast 
appear to be undergoing cytolysis as they 
are encroached upon by the trophoblast, 
and their nuclei show varying degrees of 
pale staining. 

The chorionic cavity (Fig. I) is per- 
meated by the primitive mesoblast, which 
has the form of a loose meshwork consist- 
ing partly of large stellate cells and partly 
of smaller elongated cells; the mesoblast is 
continuous with the cytotrophoblast super- 
ficially and with the exocoelomic (Heuser’s) 
membrane deeply. The latter membrane 
is complete, unlike that in the 11.5 day 
Hertig-Rock ovum,’ and, together with the 
endodermal layer of the germ disc, it en- 
closes the exocoelomic vesicle (primitive 
yolk-sac). The membrane consists of flat- 
tened and elongated cells; it is continuous 
with the edge of the endodermal layer of 
the disc, the transition to the cubical endo- 
dermal cells being very sudden. This 
feature favours the view of Heuser‘ that 
the membrane is mesoblastic in origin, 
whereas the endoderm is derived from the 
inner cell mass. 

The embryo proper (Fig. 3) consists of a 
bilaminar disc, comprising a single layer 
of tall columnar ectodermal cells which form 
the floor of the amniotic cavity, anda single 
layer of cubical endodermal cells which 
form the roof of the exocoelomic vesicle. 
Mesoderm does not penetrate between these 
two germ layers. Part of the disc is missing, 
but assuming it was circular, and such an 
assumption is warranted by comparison 
with other early human and with monkey 
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Ovum and cndometrium, Operculum, consisting of fibrin and leucocytes permeated by 
plasmoditrophoblast, is seen in upper part of photograph. Fibrinous wisp) projects 
into mouth of gland on deft. No epithelium on surface of operculum. Sprouts of 
trophoblast: seen penetrating stratum compactum below ovum. Maternal red-blood 
corpuscles seen in Jucunae of plasmoditrophoblast to left of chorionic vesicle. Primi 
tive mesoblast shown permeating chorionic vesicle between cytotrophoblast. and thin 
exocoeclomic membrane. Of the two cavities inside the chorionic vesicle, the upper, 
larger one is the exocoelomic vesicle (primitive yolk sac), with the endodermal plate 
of cubical cells forming its lower wall. The lower, smaller cavity is the amniotic cavity; 
in the picture its upper wall is formed by the columnar cells of the ectodermal disc. 
The endometrium adjacent to the trophoblast shows no zone of necrosis. x go. 
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A HUMAN OVUM NINE TO TEN DAYS OLD 


ova, the diameter of the disc would be 
0.117 mm.; that of the disc in the 11.5 day 
Hertig-Rock ovum is 0.138 mm. At the 
edge of the disc the ectodermal cells sud- 
denly change to the flattened cells compris- 
ing the side walls and roof of the amniotic 
cavity, a feature which supports the views 
of Ramsey’ and Heuser and Streeter*® that 
in primates the ectodermal layer of the disc 
is formed from the inner cell mass, whereas 
the amnion is derived from the mesoblast, 
which in its turn has been delaminated from 
the cytotrophoblast. In the present speci- 
men the roof of the amnion is deficient in 
part; here the cavity is roofed over by cyto- 
trophoblast and transition cells between 
cytotrophoblast and amniotic cells are 
present. Definite yolk sac has not yet been 
formed. 


DISCUSSION AND COMPARISON WITH OTHER 
EARLY HUMAN Ova. 


The smaller dimensions of the chorionic 
vesicle and of the embryonic disc, and the 
lesser degree of enlargement of the endo- 
metrial sinusoids in the present specimen 
indicate that it is younger than the 11.5 day 
Hertig-Rock ovum. More recently, Rock 
and Hertig’ have published a preliminary 
report, including a photomicrograph of one 
section, of an implanted human ovum 
(Wi-8004) estimated to be 9.5 days old, 
but a detailed account of its structure and 
measurements is not given. Inspection of 
this photograph shows that there are many 
similarities with the present specimen. The 
9.5 day Rock-Hertig ovum and the present 
specimen comprise the earliest stages of 
fully* implanted human ova so far dis- 
covered. The incomplete Miller ovum* was 
tentatively concluded by Streeter’ in 1926 to 
have an ovulation age of 10 to II days. After 








"The term “‘ fully implanted,” as used in this 
paper, implies that no part of the ovum is freely 
exposed to the uterine cavity. 
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Streeter’s'’ new profile reconstruction of the 
Miller ovum in 1939, Hertig and Rock® 
noted that it closely resembled their 11.5 
day specimen and quote Streeter as now 
being of the opinion that the Miller ovum 
is slightly older than their specimen. 

Streeter’’ expressed the view that the 
differences in details of the form and in the 
rate of differentiation and growth between 
the embryos of man and monkey do not 
become appreciable until the end of the 2nd 
month, and that therefore for at least the 
Ist month or 6 weeks, the ages known for 
macaque embryos may be transferred to 
human embryos of corresponding develop- 
ment. The present specimen is similar in its 
general features to the 10-day macaque 
embryo described by Heuser and Streeter, 
but it is more advanced, however, in respect 
of the development of the amniotic cavity 
and of the ptimitive mesoblast. Heuser*’* 
has stressed the precocious formation of the 
primitive mesoblast in the monkey; the 
present specimen indicates that mesoblast 
formation in the human is even more pre- 
cocious than that,in the monkey, and, 
taken in conjunction with the human ova 
described by Hertig and Rock, it indicates 
that there are considerable differences in 
general organization of the human embryo 
between the ages of 9.5 and 12.5 days and 
that of macaque embryos of corresponding 
ages. Heuser and Streeter® illustrate varia- 
tions in the state of development of the 
various elements in macaque embryos of 
the same age; likewise the present specimen 
shows some differences of detail from the 
g.5-day Rock-Hertig ovum in that it is more 
deeply implanted, surface epithelialization 
has not yet occurred, the trophoblast on the 
abembryonic side is thicker, the exocoe- 
lomic cavity is larger and the endoderm 
consists for the main part of only a “—- 
layer of cells. 

The exocoelomic (Heuser’s) aseiinninns 
unlike that in the 11.5-day Hertig-Rock 


10 








228 


ovum, is complete and, with the endodermal 
disc, encloses the exocoelomic coelom. The 
definitive yolk sac has not yet developed. 
The precise method of development of the 
latter has not been witnessed either in the 
human or in the closely graded series of 
macaque embryos studied by Heuser and 
Streeter.° Even in the youngest human ova 
in which a true yolk sac may be considered 
to be present, namely the 13-day Torpin 
ovum (Krafka"™), the 13- to 14-day Linzen- 
meier ovum,” the 13- to 14-day Yale ovum,’ 
and the 13- to 14-day Peters ovum,’’ the sac 
is already complete. In the macaque, 
Heuser* observed that once the cells of 
the primitive endodermal plate begin to 
multiply rapidly (after the 11th day), they 
separate into layers to form the yolk sac, 
‘‘ which makes a belated appearance within 
a few hours,’’ and is completely developed 
and segregated from the exocodlomic vesicle 
by the 12-day stage. As the true yolk 
sac has not yet developed in the 12.5-day 
Hertig-Rock human ovum,’ in which the 
exocoelomic vesicle resembles that in the 
present specimen, and as the conditions in 
the 13- to 14-day Yale ovum resemble those 
in the 13-day macaque and suggest that the 
development of the yolk sac in the human 
is similar to that in the monkey, it appears 
that a closely graded series of human em- 
bryos round about the rath and 13th day 
need to be studied in order to solve the 
problem of the precise manner of formation 
of the human yolk sac. 

Of 12 early human ova described by Rock 
and Hertig,’ 5 deemed to be abnormal were 
implanted in the anterior wall of the uterus 
and 7 considered to be normal were em- 
bedded in the posterior wall. These authors 
state that this relation may be spurious; 
this expectation is realized by the fact that 
the present specimen, which shows no ab- 
normal features, is implanted in the anterior 
wall. The fact that in the present case the 


corpus luteum was situated in the right 
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ovary would not appear to be causally re- 
lated to the fact that the site of implantation 
of the ovum was near the entrance of the 
right uterine tube, in view of the findings 
of Rock and Hertig that in their 12 speci- 
mens the proximity of the implantation site 
to one or other uterine tube bore no constant 
relation to the ovary containing the active 
corpus luteum. As these authors remark, 
it seems that the free blastocyst is passively 
moved about within the uterine cavity until 
it is able to attach itself to the endometrium. 

Following the estimation of the probable 
age of the ovum from its histological fea- 
tures, ovulation in the present instance was 
deduced to have occurred about the 9th day 
of the cycle of 28 days. In these circum- 
stances the resultant corpus luteum would, 
by its progesterone (and oestrogen) secre- 
tion, begin to influence the endometrium 
to induce the secretory phase 5 days earlier 
than would have been the case if ovula- 
tion had occurred on the 14th day. It 
is noteworthy that the histological structure 
of the endometrium on the 2oth day of the 
cycle in the present case is closely similar to 
that of the endometrium on the 24th or 25th 
day of a 28-day cycle in a number of speci- 
mens examined by the present authors, and 
it is certainly much more advanced in the 
secretory phase than many 20-day speci- 
mens examined from women with 28-day 
cycles; in these cases ovulation probably 
occurred about the 14th day. Thus, in the 
absence of knowledge of the ovulation time, 
the stage of development of the endomet- 
rium in a case of a very early pregnancy 
cannot be a reliable guide to the age of the 
embryo. 

In normal circumstances there is a bal- 
anced physiological interrelation between 
the trophoblast and the endometrium, a 
normal endometrium, sensitized for the 
reception of an ovum by the right degree of 


synergic activity of progesterone and oes- © 


trogen, allowing the appropriate degree of 
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proliferative activity of a normal tropho- 
blast. Alteration of any of these factors 
beyond a certain limit will result in a 
departure from this normal relationship 
between maternal and embryonic struc- 
tures, and it is in respect of this upset 
of balance that early histological changes 
are to be sought which indicate the in- 
ability of the physiological relationship 
to continue and the existence of a state 
of affairs likely to lead to abortion. 
For example, the Teacher-Bryce’ and the 
Mollendorff Sch.* ova are both surrounded 
by a well-marked zone of necrosis of the 
endometrium; consequently the belief was 
held for some time that implantation of the 
ovum was normally accomplished by ne- 
crosis of the maternal tissues. That such is 
not the case is indicated by the absence of 
necrosis of the stroma immediately adjoin- 
ing the trophoblast in-the present specimen 
as well as in others, and the necrosis in 
these two ova is undoubtedly to be corre- 
lated with the fact that both specimens are 
abortions. In the Barnes ovum (Hamilton 
et al'*) the-pathological oedema of the endo- 
metrium may be the causative factor under- 
lying the superficial nidation of the ovum 
and may represent one of the very early 
changes in the histological structure of the 
endometrium which may ultimately lead to 
abortion. Ramsey,’ in a specimen obtained 
at autopsy from a woman poisoned by an 
abortifacient, found that the trophoblast 
was devoid of cytotrophoblast and con- 
sisted solely of tightly packed plasmoditro- 
phoblast with crowded nuclei. As Ramsey 


_Temarks, in a normal specimen a_ nice 


balance is maintained between the cytotro- 
phoblast, plasmoditrophoblast and primi- 
tive mesoblast, and, as the last two are 
derived from the first, there should be an 
abundant supply of vigorous cytotropho- 
blast in the early stage of development. 
Such has been shown to be the case in the 
present specimen. 
D 
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SUMMARY. 
1. The structure of a previllous human 


ovum estimated to be g to 10 days old is 


described. With the 9.5 day Rock-Hertig 
ovum, it constitutes the earliest stage of the 
fully implanted human ovum so far dis- 
covered. 

2. The specimen indicates that primitive 
mesoblast formation is even more pre- 
cocious in its development in the human 
than in other primates and that, in contrast 
to the claim of Streeter, differences are 
found in the structural details of early 
human and macaque ova of corresponding 
ages. , 

3. The findings favour the view that 
whereas the ectodermal and endodermal 
layers of the germ disc are derived from the 
formative cell mass, the amnion and exo- 
coelomic membrane are mesoblastic in 
origin. 

4. Comparison with other ova suggests 
that the yolk sac develops rapidly round 
about the r2th and 13th day in the human. 

5. Reference is made to early pathologi- 
cal changes in both embryonic and en- 
dometrial elements which may lead to 
abortion. 

6. Ovulation is deduced to have occurred 
about the 9th day of the cycle; the endo- 
metrium is as far advanced in the secretory 
phase on the 2oth day in the present case as 
on the 24th or 25th day in a number of 
specimens in which ovulation probably 
occurred about the 14th day. 


AUTHORS’ ADDENDUM. 

Since this paper was written, a more extended 
account of the ovum Wi-8004 has been published 
(Hertig, A. T. and Rock, J., Amer. Journ. Obstet. 
and Gynecol., 1944, Vol. 47, pp. 149-184). Its 


‘authors now state that the ovum may be slightly 


younger than 9.5 days and that it is ‘‘ approxi- 
mately two-thirds implanted.’’ This further des- 
cription also shows that some of the embrydnic 
structures are in a slightly earlier stage of develop- 
ment than the Davies-Harding ovum. 
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Leukaemia and Pregnancy 
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Radium and Cancer Institute of the Rothschild Hadassah University 
. Hospital (Director, Professor L. Halberstaedter) 


LEUKAEMIA occurs rarely with pregnancy. 
Hofstein' found a total of 28 cases in the 
literature up to 1932. Forkner*® in 1938 
collected 53 reports. In 14 of this total, in 
his opinion, leukaemia had not been clearly 
established. Grier and Richter,’ in 19309, 
collected 74 cases to which they added one 
report of their own. We have not found 
any further case records in the literature 
since 1939. 

Patients in whom leukaemia was present 
prior to conception are less numerous than 
those occurring during pregnancy. Forkner 
found only 14 of his 56 patients who 
had leukaemia at the time of conception. 
Thirteen of these patients had chronic mye- 
logenous leukaemia and one suffered from 
chronic lymphogenous leukaemia. The 
rarity of conception in myelogenous leukae- 
mia, and still more in lymphogenous leu- 
kaemia must be ascribed in the first place to 
the poor condition of the subject and in the 
second place to the frequency of amenor- 
thoea. Mosler* found 16 cases of amen- 
orrhoea in 21 leukaemic women. The 
scarcity of pregnancy in lymphogenous 
leukaemia of which only one case was 
reported, is explained by the deep modi- 
fication of the uterine mucosa which the 
disease produces. Vignes’ mentions lym- 
phocytic infiltration of the uterine mucosa 
and nodular infiltration of lymphoid cells 
inthe ovaries. The ovarial infiltrations are 


sometimes so abundant that the ovarian 
tissue may be completely destroyed. In 
myelogenous leukaemia the changes in the 
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uterus and ovaries are less common and 
pregnancy is, therefore, still possible. 

The reciprocal influence of leukaemia 
and pregnancy has been discussed by most 
authors who have dealt with this subject, 
but unanimity has not been reached. 
Vignes believes that spleen and liver are 
increased in size, that anaemia is aggra- 
vated, haemorrhages more frequent, and 
the number of leucocytes increased. All 
these symptoms should improve after de- 
livery. Kosmak* states that the prognosis 
in a leukaemic patient is less favourable in 
the pregnant state. He believes that abor- 
tion or the induction of labour is indicated 
if leukaemia is found present. Kaplan and 
Connery,’ on the other hand, found no 
evidence in their case that pregnancy 
aggravated the course of leukaemia. Fork- 
ner is in accord with this view. From the 
study of the reviewed cases of pregnancy 
in chronic myelogenous leukaemia he con- 
cludes that the accumulated data do not 
bear out the contention that a normal preg- 
nancy precipitates a rapidly fatal ending 
or that better results are obtained by 
operative interference than with normal 
pregnancy and labour. 

How is pregnancy influenced by leukae- 
mia? Pregnancy is often interrupted before 
its termination. Hofstein, in 22 cases in 
which no abortion or artificial labour was 
induced found 5 premature deliveries and 
4 abortions. Grier in 28 cases of chronic 
leukaemia complicated by pregnancy found 
14 deliveries at term; 6 premature, 7 to 8} 





232 JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


months; 4 immature, 4} to 7 months; 3 
abortion, 4} months or less; 1 undeliv- 
ered, died. 

Wesee from these numbers that a leukae- 
mic patient has a good chance of carrying 
her pregnancy to a successful end. From 
Forkner’s statistics one gathers the impres- 
sion that pregnancy in a leukaemic patient 
has a better prognosis, both for mother and 
child, than when leukaemia appears during 
the gestation period. ’ 

As to the child, no leukaemic changes 
were ever found in the newly-born children 
of leukaemic mothers. Their life, as far as 
it is known, is not impaired by the state of 
the mother during gestation. We shall not 
discuss here cases in which pregnangy 
occurs during acute leukaemia nor cases in 
which leukaemia appears during preg- 
nancy. These cases seem to have a far less 
favourable course. Neither will we discuss 
in this communication the problem of X-ray 
and radium treatment. 


REPORT OF CASES. 
CASE I. 


The patient, a woman, 25 years of age, married 
for 3 years, her husband in good health. She had 
one pregnancy which was terminated by a spon- 
taneous abortion at 2% months. There are no 
hereditary or familial diseases. In her past history 
there is only an influenza Jo years ago. The 
present disease started in February 1935 with a 
sensation of fatigue and inexplicable weariness at 
the slightest effort. She consulted a physician who 
found the spleen increased in size and made a blood 
count. He discovered on this occasion 400,000 
leucocytes. We have not the differential count 
made by the physician. The patient was referred 
to a radiologist for treatment. She received four 
irradiations with X-rays, with the result that the 
number of leucocytes dropped to 140,000. In May 
1935 the temperature rose suddenly to 40°C. and 
the patient was sent to a hospital in town. A blood 
count showed 470,000 leucocytes. It was decided, 
therefore, to réfer the patient for treatment to our 
institute. 


We saw the patient first on June 1st, 1935. On 
clinical examination the only sign of interest was 
an enlarged spleen reaching about 3 c.m. below 
the umbilical line. Enlarged lymph nodes were 
not found. Examination of other organs was 
negative. A blood count and differential count 
was as follows: 


Red-blood corpuscles 


White-blood conpuncies .. 
Haemoglobin 


. 2,300,000 
470,000 

s -.  §2 percent 

Segmented neutrophiles .. i | ee 


HSRC cat tives! ate. wh, SORT Ua 
Juvenile Sain ies are ee Oo. x 
Myeloblasts .. «00 6. fs 9D 4 
Premyelocytes ae a 
IEVGIOCYTES: wes ces saa ; ee 
Metamyelocytes I 38 
Lymphocytes Pe 
Monocytes ey ae EY 555 
Eosinophiles oe ene oe : 


Owing to the elevated temperature and the high 
myeloblast count we postponed treatment in order 
to study the disease for a few days. Four days 
later we found the number of leucocytes diminished 
and only 6 per cent of myeloblasts. We therefore 
decided to start treatment cautiously in the fol- 
lowing manner: 40 mg. of radium were evenly 
distributed over the whole surface of the spleen 
from a distance of 3 cm., filtered by 1 Pt., and 
left in place for 50 hours so that a total dose of 
2,000 mgh. was delivered. Blood counts were made 
during the 4 following days and if no untoward 
reaction appeared, the application of the radium 
was repeated. Thus we applied the radium 3 times 
with the result that on June 23rd, 1935, we had 
the following blood count: 

Red-blood corpuscles 


2,950,000 
White-blood corpuscles ... 143,000 
Haemoglobin , ... 64 percent 
Segmented neutrophiles . .... 42_—s,, 
eM cen) aay | ve Sea” Wie oO sy, 
Juvenile 7 a ee ee ee 
Myeloblasts eer 
Premyelocytes 2 » 
Myelocytes 7 » 
Metamyelocytes Yr & 
Lymphocytes 5 » 
Monocytes 2.» 
Eosinophiles a 
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Treatment was then continued with X-rays. 
The patient received in the interval between June 
26th, 1935, and July 21st, 1935, a total dose of 600 
r units given on 3 splenic fields (HVL—o.95 cu.). 
The differential count on July 24th, 1935, was: 


Red-blood corpuscles «+ 34540,000 
White-blood corpuscles ... 39,000 
Haemoglobin 1s 60s ss PB POR Cont 
Segmented neutrophiles a tee, 
Band _... Ke ae eas xe ea ws 
Juvenile / ae 
Myelocytes 5» 
Lymphocytes — 
Monocytes I» 


The spleen was reduced in size and was palpated 
about 5 cm. below the ribs. The general condition 
was improved and the temperature became normal. 

During the next 1% years the patient suffered 
three relapses which were treated with X-rays by 
the usual technique. 

In February 1937 the patient returned, com- 
plaining of severe headaches, giddiness, nausea and 
vomiting. Her periods, which appeared always at 
regular intervals, had disappeared 2 months 
before. On physical examination the spleen was 
found enlarged and palpable 8 cm. below the ribs. 
No particulars about other organs available. The 
gynaecological examination revealed a pregnancy 
of about 2 months. Blood examination as below: 


Red-blood corpuscles 1. 3,010,000 
White-blood corpuscles 35,000 
Haemoglobin me 70 per cent 
Segmented neutrophiles ... 45 oss 
Juvenile aa eae Se aa o x 
CO; ee Ex) 0 adea ees 
Myelocytes ... 0 60. 0 sue ee os 
Myeloblasts seats Rive a a Sy 
Eosinophiles So ls vtee hess Ra 
Basophiles . ee 


The general condition of the patient was good. 
In view of the opinion that pregnancy exerts an 
unfavourable influence on leukaemia and that 
delivery or artificial abortion brings about an 
improvement, it was decided to interrupt the 
pregnancy. Artificial abortion and curettage under 
general anaesthesia was made on February 2nd, 
1937. The patient was discharged from the hos- 
pital in good condition. A month later she 
returned and complained of a sensation of 
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tiredness and weakness. From this time onwards 
the blood examination showed a steady increase 
in the number of leucocytes, and an increase in 
the number of myeloblasts. In spite of irradiation 
a lasting improvement could not be obtained. The 
spleen was increasing in size, filling now two-thirds 
of the abdomen, and: the general condition was 
deteriorating. The patient died in June 1937, 4 
months after the abortion. Autopsy was not made. 

Summarizing the main facts (see Chart I). 

1. Duration of the disease 2 years and 4 months 
(February 1935 until June 1937). 

2. Pregnancy 22 months after the appearance 
of the first symptoms of the disease (December 
1936). ; 

3. Death 4 months after the artificial abortion 
(February 1937), and 6 months after the beginning 
of the pregnancy. 


CASE 2. 


A 23 year old woman was first seen on January 
11th, 1938. Her chief complaint was weakness, 
pains in the abdomen and anorexia. No hereditary 
or familial diseases. The patient was the mother 
of a healthy child. Menstrual bleeding regular. 
The first symptoms of her present illness appeared 
in May 1937 with a feeling of a swelling in the 
left hypocardium. Not being inconvenienced by 
it the patient continued her ordinary housework. 
Later on a vague soreness appeared at the site of 
the swelling. General weakness, fatigue with the 
mildest exercise, and loss of appetite were noted. 
This general debility brought her to a physician, 
who sent the patient for treatment to the radium 
institute. 

On physical examination we found a young, 
normally built woman, pale but well nourished; 
heart and lungs were normal. The spleen was 
greatly enlarged, extending to the inguinal region 
and reaching the midline of the abdomen. Liver 
palpable at the rib margin. Lymph nodes were 
not enlarged. Blood examination as follows: 


Red-blood corpuscles ss. 3,020,000 
White-blood corpuscles ... 594,000 
Haemoglobin ‘ 85 percent 
Segmented neutrophiles in - ae 
Myelocytes «is Taek) “ace, Se 
Myeloblasts jie ad! ee Se 


The patient received a course of X-ray treatment 
between January 18th, 1938, and February 14th, 
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1938. Total dose delivered was 1,400 r with 200 
KV, 5 M.A. 0.5 cu. + 1 At. S.F.D. — 40 cm. 
Field size 150 sq. cm. on 3 splenic fields. On 
February 24th, 1938, there was the following blood 
count: 


Red-blood corpuscles 
White-blood corpuscles ... 


++ 3450,000 
8,600 


Haemoglobin on 75 percent 
Segmented neutrophiles Ln as a 
Band ... ise ae se an 4 
Myeloblasts Ao i ee I ss 
IIVCIOCYERS: 0.0 nue as 5 of 
Eosinophiles at Pe me 2 e 
Basophiles _... ee sist se 10: 5; 
Lymphocytes Fi eet Saks 3. she 


The spleen was reduced in size and just palpable 
under the lower edge of the ribs. 

This state was maintained with a gradual in- 
crease in the number of leucocytes until June 2nd, 
1938, when we counted white-blood corpuscles, 
44,000. Another series of X-rays similar to the first 
one, but with a total dose of 1,650 r was applied 
to the spleen between June 6th, 1938, and June 
23rd, 1938. ‘On July 2oth, 1938, we found the 
number of leucocytes to be 10,600. 

We did not see the patient for over a year until 
September 26th, 1939. On return she told a story 
of a normal pregnancy which ended with a normal 
delivery and the birth of a healthy normal boy in 
August 1939. At her return the patient did not 
complain mainly of physical weakness, but of the 
increasing size of her abdomen. Physical examina- 
tion disclosed nothing striking except an enlarged 
spleen which reached the level of the iliac crest. 
A blood count was made which gave the following 
numbers: 


Red-blood corpuscles «+ 4,010,000 
White-blood corpuscles 114,000 
Haemoglobin ws wee = ZO Per cent 
Segmented neutrophiles oe ae She 
Band ... ee eis ee at Io. ,, 
Premyelocytes fs aed”, Ese 5. vs 
Myelocytes wee ee ou 16: ,; 
Metamyelocytes ar 
Myeloblasts ... 2% 
Lymphocytes 2 is 
Basophiles 4 


Another series of X-rays was delivered to the 
spleen between September 27th, 1939, and October 
1oth, 1939. Total dose amounted to 500 r with 
200 KV, 5 M.A.; S.F.D.—4o cm. Field size 150 
sq. cm. on three splenic portals. As a result of 
this treatment the number of white-blood cor- 
puscles was reduced to 43,000 and the spleen, 
diminished in size, was palpable under the costal 
edge. 

The improvement lasted about 3 months. On 
January 7th, 1940 we saw the patient once again. 
There was a rise in temperature. General examina- 
tion was negative excepting the spleen, which was 
enlarged, reaching the umbilical line. Blood count 
was as follows: 


Red-blood corpuscles 
White-blood corpuscles ... 
Haemoglobin 


.++ 3,900,000 
152,000 
70 per cent 


with 3 per cent myeloblasts and 28 per cent myelo- 
cytes. General condition was bad and the patient 
was obliged to stay in bed. This time she received 
a combined treatment of radium and X-rays. 
Radium was applied on the splenic region and a 
dose of 1,536 mgh. was delivered to the whole 
surface of the spleen from a distance of 3 cm. 
between January 12th, 1940, and January 16th, 
1940. The treatment was then continued with 
X-rays. 300 r were delivered in two doses of 150r 
on January toth, 1940, and January 24th, 1940. 

As a result of this treatment there was an im- 
provement in the general condition, temperature 
became normal and the blood count on F ebruary 
4th, 1940, was as follows: 


Red-blood corpuscles «+ 4,040,000 
White-blood corpuscles 28,000 
Haemoglobin 70 per cent 


In the following month the leucocyte number 
rose again to 125,000 An improvement was 
obtained by X-ray treatment on the splenic region. 
Higher dosage was this time required, in order to 
reduce the white-blood corpuscles to 42,000. The 
improvement lasted for an even shorter period, 
i.e. 2 weeks only. On March 3rd, 1940, the patient 
appeared with an enormous spleen filling up more 
than half the abdomen, large lymph nodes were 
apparent at the neck and the supraclavicular 
regions, and the skin presented a generalized 
eruption made up of small pustules. The white- 
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he blood count though not very high, was 52,000. 3. Normal delivery 9 months later (August 1939). 
er Differential count showed 52 per cent myeloblasts; 4. Death of the patient 10 months after the 
th 5 per cent premyelocytes; 6 per cent myelocytes delivery. 
50 and 11 per cent metamyelocytes. It was clear that 
of it was an acute stage of the disease, which had been DISCUSSION AND CONCLUSIONS. 
r- receded by a period of relative radioresistance, as i 
n, ews by the higher X-ray doses required to obtain We have had the opportunity of fol- 
cal a reduction of the white-blood corpuscles and the lowing 2 Cases of chronic myelogenous 
appearance of relapses at short intervals. All leukaemia which became complicated by 
In attempts made to obtain an improvement in the pregnancy. Two different forms of obstet- 
in. condition of the patient were useless. Transfusions, rical conduct were adopted. Table I shows 
\a- X-ray, or arsenic did not produce any improve- the chronological data of both cases for 
as 
nt TABLE I. 
Duration 
of leukemia Normal 
- at beginning delivery or Result Duration of 
. Age of pregnancy Gestation Para interruption Mother Child Death disease 
nt Case I 25 years 22 months I — Interrupted No ill — 4 months 26 months 
ed at2months _ effect later 
a Case 2 23 years 18 months I I Normal No ill Nor- tomonths 37 months 
oe delivery effect mal later 
ms peaeene 20 
th, ment. The general condition worsened rapidly. comparison. Considering the very small 
oO eee “Toe lar tind come quve tae tating, ae 
‘i aie. 8 8 in the literature, we believe that the dis- 
we Skiitnedt-acunmuiie catia cussion of 2 new cases may be helpful in 
we eae aie be throwing some light on the problem of the 
e-blood corpuscles ... 51,000 . . 
Ay Sanennabebice Slit reciprocal effect of leukaemia and preg- 
Segmented neutrophiles a 2 x nancy. 
ee ee ee We wish to discuss the following aspects 
Metamyelocytes ... ... «. 15) 45 of this problem: 
nt Myelocytes ... 0 6. ee ee Js 1. The influence of pregnancy on 
Myeloblasts ny: ioe sie ll a leukaemia. 
ber Lymphocytes i 2. The influence of leukaemia on preg- 
ahr The patient died of bronchopneumonia in June, Nancy. 
= 1940. Postmortem examination was not made 3. The influence of the disease on the 
A. (see chart II). child. 
ok Summarizing, the following features appear to 4. Is interruption of pregnancy advis- 
ont ‘serve emphasis : able in all cases of leukaemia ? 
ore 1. Duration of the disease, 3 years, 1 month 
“a (May 1937 until June 1940). INFLUENCE OF PREGNANCY ON LEUKAEMIA. 
ilar 2. Normal pregnancy starting about a year and 
zed a half (December 1938) after the appearance of No clinical or haematological aggrava- 
ite ff the first symptoms of the disease. tion was observed in Case 2 where preg- 
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nancy went to term. Although we did not 
see our patient during the period of gesta- 
tion, it seems from the story she told after 
delivery that her condition had been excel- 
lent. We should wonder at the fact that 
during the whole period of pregnancy the 
patient did not complain of any symptoms 
of a relapse, though before and after these 
were frequent. A month after delivery the 
patient’s general condition was still very 
good. Haematologically the differential 
count did not reveal any increased ten- 
dency towards the formation of immature 
leucocytes as compared to the blood before 
the pregnancy during a relapse. None of 
the dreaded complications of the disease 
appeared, such as an exceptional increase 
of the number of leucocytes and immature 
forms, or an abnormal increase of the size 
of spleen and liver. Delivery was not ac- 
companied by unusual haemorrhages. The 
same holds true with Case 1. During the 
period of gestation this patient suffered 
from a relapse which in all respects had the 
same haematological features as_ her 
previous relapses. The course of the re- 
lapse was not modified by artificial abor- 
tion. 

As to the duration of life, the patients 
lived 28 and 37 months respectively from 
the beginning of the disease. In 3 cases of 
leukaemia from the literature similar to 
case 2, the average duration of the disease 
was 37 months. We were not able to find 
data for cases like Case 1. Considering that 
the average duration of leukaemia in irradi- 
ated patients was found by Minot, Buck- 
man and Isaacs* to be 42 months, there is 
no reason to assume that pregnancy curtails 
the patient’s life. In view of the small 
number of cases this conclusion is, of 
course, tentative. 
disease lasted over a period of 26 months, 
it may be included in the large group of 
leukaemic patients who die during the first 
2 years of the disease. The short survival 


As to Case 1, where the © 
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in Case 1 should not be attributed to inter- 
vening pregnancy. 


INFLUENCE OF LEUKAEMIA ON PREGNANCY, 


The statistics of Grier and Richter on 
pregnancy in chronic leukaemia suggest 
that 20 women out of 28 have a chance of a 
viable child and 14 women carried their 
pregnancy to term. In Case 1 pregnancy 
was interrupted after 2 months, while in 
Case 2 it had its normal course. 


INFLUENCE OF LEUKAEMIA ON THE CHILD. 


The literature shows that children born 
of leukaemic mothers are normal. Case 
2’s child was normal at the age of 2 months 
and 6 months. 

Case 2 did not require any treatment 
during the period of gestation. Should this 
need arise, what is there todo? Great im- 
provement may be obtained from the use 
of arsenic in the form of Fowler’s solution 
and there is no contraindication to its 
use in pregnancy. If X-ray treatment is 
preferred, irradiation of the bones of the 
lower limbs or irradiation of the chest should 
be tried. In cases where an enormous 
spleen fills the abdomen and where methods 
other than direct irradiation of the spleen 
fail, the advisability of therapeutic abortion 
early in the course of gestation should ‘be 
considered. If the patient is in an ad- 
vanced state of leukaemia and a viable child 
is likely to be born, treatment may be 
delayed. 

We may therefore conclude that preg- 
nant leukaemic women have a good chance 
of a viable child and a fair one of a full term 
child. Their disease is not aggravated by 
the gestation. The child will not have 
leukaemia. 
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the patient was not seen { normal eliverance - Aug. 39 
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LEUKAEMIA 
SUMMARY. 


1. Two cases of leukaemia complicated 
by pregnancy are reported. Leukaemia 
already existed in these cases prior to con- 
ception. 

2. A pregnant leukaemic woman should 
be allowed to go to term as the pregnancy 
will neither shorten her life nor result in a 
leukaemic child. 


REFERENCES. 


1. Hofstein, J. Gynécol. et Obstet., 1932, xxv, 
45- 


239 


. Forkner, C. E. ‘‘ Leukemia and Allied Dis- 


orders.’’ New York: Macmillan Co., 1938. 


. Grier, R. M., andH. A. Richter. Amer. Journ. 


Obstet. and Gynecol., 1939, xxxvii, 412. 


. Mosler. ‘‘ Die Pathologie und Therapie der 


Leukaémie.’’ Berlin, 1872. Cited by Vignes. 


. Vignes, H. Presse Méd., 1939, xlvii, 1460. 
. Kosmak, G. W. Amer. Journ. Obstet. and 


Gynecol:, 1920, i, 485. 


. Kaplan, I. I. and J. E. Connery. Amer. Journ. 


Med. Science., 1932, clxxxiii, 209. 


. Minot, G. R., T. E. Buckman, R. Isaacs. 


Journ. Amer. Med. Assoc., 1924, 1xxxii, 


1489. 








A Consideration of the White Paper ‘‘A National Health Service” 
in so far as it affects Maternity and Child Welfare Services 


BY 


DuGALD BaIRD, M 


““ THE Government have announced that 
they intend to establish a comprehensive 
health service for everybody in this country. 
They want to ensure that in the future every 
man and woman and child can rely on get- 
ting all the advice and treatment and care 
which they may need in matters of personal 
health; that what they get shall be the best 
medical and other facilities available; that 
their getting these shall not depend on 
whether they can pay for them, or on any 
other factor irrelevant to the real need— 
the real need being to bring the country’s 
full resources to bear upon reducing ill- 
health and promoting good health in all its 
citizens.”’ 

This announcement is of particular im- 
portance, as far as mothers and young 
children are concerned since in the past they 
have suffered most from lack of medical 
attention. They have not been covered by 
national health insurance and the family 
income is often unable to meet doctors’ 
bills: If it is true, as is generally believed, 
that the future of the Nation will depend 
very greatly on the health, vitality and 
happiness of its citizens, it follows that the 
foundation of its health policy must be a 
good Maternity and Child Health service. 


WHITE PAPER PROPOSALS. 


It will perhaps be worth while examining 
the Government publication ‘‘ A National 
Health Service ’’ to see what it proposes 
in connexion with Midwifery and Child 
Health. 


.D., F.R.C.O.G. 


Central control is necessary to bring 
about and maintain a high standard 
throughout the country. The White Paper 
suggests the formation of a Central Health 
Services Council to express an expert view 
on technical aspects of the National Health 
Service. No doubt there will be a Maternity 
and Child Health Services Committee of the 
Central Council. Although the Central Ser- 
vices Council will not be elected but will 
be appointed by the Minister, the method 
could be made satisfactory to both sides, 
since there will be consultation with the 
appropriate bodies. The Minister will get 
the best advice from an experienced body 
of specialists, who are directly responsible 
for the lives and health of the mothers and 
babies and who are constantly reviewing 
the problems of maternal and child health 
in their different areas. No Minister has had 
this advice freely and constantly available 
and it pre-supposes a major reform (not 
envisaged in the White Paper), which 
would mean that the senior clinicians in any 
area would have the clinical supervision of 
the service for the area and be closely 
linked with the Public Health staff respon- 
sible for administration. 

With regard to regional arrangements, 
the ‘ Joint Authorities’ to be set up will 
have the responsibility of arranging for 
lying-in accommodation in hospital or 
maternity home—indeed all the institu- 
tional provision for maternity, both for 
normal and for complicated cases. 

The ordinary functions of the Maternity 
and Child Welfare clinics will not be 
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“A&A NATIONAL HEALTH SERVICE ”’ 


transferred to the new Joint Authority. 
It is stated, however (page 39 of the White 
Paper), ‘‘ The sufficiency of the clinics, 
their distribution, their connection with the 
necessary specialist services and the hospi- 
tals and the other main arrangements con- 
cerned will all be covered by the wider 
area plan.’’ The wording of the whole para- 
graph on page 39 (headed Maternity and 
Child Welfare Services) is not very clear. 
It would appear that a dangerous division 
might arise in what should be a single ser- 
vice, one part under the Local Authority 
for general practitioners, midwives and 
health visitors working in the homes of the 
people, the health centres and the antenatal 
and child welfare clinics, the other under 
the new joint authority, consisting of the 
hospital and consultant and_ specialist 
services. 


EXISTING SERVICES. 


(a) The Maternity and Child Welfare. 


The Maternity and Child Welfare Service 
has developed mainly during this century, 
particularly in the period between the wars. 
The foundation of the present service was 
the Maternity and Child Welfare Act of 
1918. The service is provided by local 
welfare authorities, which may be County 
Councils or County Borough Councils or 
minor authorities according to circum- 
stances. Outside London (White Paper 
page 62) there are nearly 400 separate local 
welfare authorities. The service ‘‘is con- 
cerned to provide medical and general 
advice and attention (but not treatment 
except for a few minor ailments) to the 
young child and its mother, before the 
child’s birth and afterwards until it is 5 
years old or until it attends school. The ser- 
vice includes the provision of antenatal and 
postnatal clinics and welfare centres, where 
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attendance is for the most part free and 
advice and minor treatment are given, the 
supply of milk and special foods, and the 
visiting and advice of health visitors at the 
home.’’ . . . ‘‘ For her actual confinement 
the expectant mother may be helped by the 
welfare authority—through their own pro- 
vision or through arrangements made by 
them with other agencies—to get admission 
to a bed in a maternity home or hospital,’’ 
... "or again she may and commonly does 
have her confinement at home and in this 
case there is a separately established mid- 
wifery service, which has grown up 
under the Midwives Acts 1902-1936 in the 
hands of the local supervising authorities.”’ 
‘* Since 1936 they have been charged to see 
that an adequate service of domiciliary mid- 
wives is available in the area for those who 
need it and they do this either by arrange- 
ment with voluntary organisations or by 
themselves directly engaging and employ- 
ing midwives.’’ The services in Scotland are 
similar, with one noteworthy exception. 
‘“The Maternity Services (Scotland) Act 
1937, created a domiciliary maternity ser 
vice, which differs from that in England and 
Wales in that, while the English service is 
based on midwife alone, the Scottish ser- 
vice is based on the doctor-midwife com- 
bination.. That is to say, under the Act 
of 1937 it is now a duty on every Local 
Authority in Scotland to make available to 
all women, who are to be confined at home 
and who apply for the service, the joint 
care throughout pregnancy, labour and the 
puerperium of a doctor and of a certified 
midwife, with the advice and help, so far 
as is practicable to provide it, of an expert 
obstetrician any time if the doctor thinks 
this necessary.’’ The number of antenatal 
clinics run by Local Authorities has grown 
rapidly till in 1940 there were 1,630 in 
England and Wales. In 1938 61 per cent of 
pregnant women attended Local Authority 
clinics. The doctors and nurses attached to 
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these clinics have done much to raise the 
general standard of antenatal and child care 
and have laid the foundations of true pre- 
ventive medicine, dealing as they do with 
life in its beginning. They have played a 
vital part in maintaining the health of the 
mother and child during the war years. In 
certain respects, however, results have not 
come up to expectation. The position as 
regards antenatal care was stated by Dame 
Janet Campbell in 1935: ‘‘ Are we satis- 
fied with the results of antenatal care so far ? 
Most certainly not. It is true that excellent 
results are being obtained in selected medi- 
cal or hospital practices, where the super- 
vision is carefully organised and thoroughly 
carried out. Here toxaemic conditions are 
controlled, difficult labour anticipated, 
potential sources of sepsis removed, and 
morbidity greatly reduced. But unhappily 
these practices are exceptional, and there 
is as yet little if any appreciable effect on 
the maternal death-rate as a whole, or even 
on those pathological conditions which 
should, in theory, be most amenable to 
timely treatment’’” There has been the 
great mistake on the part of many Local 
Authorities of regarding antenatal care 
as an end in itself, isolated from the manage- 
ment of labour. Pregnancy, labour and 
the puerperium are all parts of one con- 
tinuous process and should have continuity 
of supervision from the same doctor or 
institution. The Maternity and Child Wel- 
fare officers at present appointed as assist- 
ants to the Medical Officer of Health might 
with advantage be replaced by two officers 
(1) an assistant obstetrician on the staff of 
the Maternity Hospital and acting as assist- 
ant to the obstetrician in charge of the 
Central Maternity Hospital, and (2) an 
assistant paediatrician on the staff of the 
Children’s Hospital, these appointments 





* Maternity Services (1935). Faber and Faber, 
London. 
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being made on the advice of the Obstet- 
rician, Paediatrician and Medical Officer 
of Health. By this means the midwifery— 
antenatal, intranatal and postnatal—would 
be under the supervision of the same person, 
The domiciliary midwives and _health 
visitors should be based on the Maternity 
and Children’s Hospitals respectively, as 
only in this way can a 24 hours service be 
maintained. The Medical Officer of Health 
and his staff would be the administrators 
and co-ordinate the work of the clinical 
experts. 


(b) Hospital and Specialist. 


Maternity and Children’s Hospitals have 
grown up in a more haphazard way than 
the Child Welfare Services, very largely, 
in the first instance, as voluntary hospitals. 
The obstetricians attached to these hospi- 
tals comprise practically all the leading 
teachers of obstetrics in the country, and 
they have been responsible for the improve- 
ments in obstetric technique. They have 


little responsibility for the midwifery ser- | 
vice outside their hospital wards, except 


in their own private practice and indeed, 
owing to the greater ease with which gynae- 
cological practice can be organized, many, 
especially as they grow older and more 
senior, do less obstetrics and more gynae- 
cology. In maternity hospitals more and 
more of the work, especially the emergency 
work, passes into the hands of juniors and 
resident members of the staff. Most of the 
normal or ‘ booked’ cases, which are con- 
fined in hospital, receive their antenatal 
and postnatal care at the hospital out- 
patient clinics and the staff has therefore 
a wide experience of both the normal and 
the abnormal. Often, however, the num- 
bers attending these clinics are too large 
for much time to be devoted to each 
case. Too little attention is paid te minor 
departures from normal and to the social 
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and economic factors. The educational 
function of antenatal clinics has been largely 
neglected. The size of the hospitals them- 
selves has not been determined by the needs 
of the area but by the money available and 
they are invariably overcrowded. The out- 
look of the hospital and its staff has tended 
therefore to be too narrow and instead of 
acting as the central point of the midwifery 
service of the area has concentrated on in- 
ternal affairs and the technical details of 
childbirth. This is illustrated in the annual 
reports of many maternity hospitals which 
give lists of the number of cases treated 
and the details of treatment. The results 
depend on so many factors, such as age and 
parity, nutrition, proportion of emergency 
cases, that the comparison of results from 
various hospitals is of limited value, It 
would be more valuable if the central ma- 
ternity hospital in each area acted as the 
collecting centre for all the records for the 
area. Here they would be investigated and 
the results published in a comprehensive 
annual report on the midwifery service in 
the area in all its aspects. Probably many of 


| the paediatricians are less well placed than 


the obstetricians to study the normal, since 
most of their work is done in children’s 
hospitals, where they are dealing all the 
me with pathological processes. The 
appointment of paediatricians to the staffs 
of maternity hospitals is a great step for- 
ward, not only for the maternity hospitals 
but also for the paediatricians. 


(c) General Practitioner. 


The position of the general practitioners 
at the moment is unsatisfactory. In Eng- 
land the antenatal work is done under the 
Act by the midwife or the clinic doctor. 
The family doctor may be called in to treat 
the patient if she takes ill. He may also be 
called in during labour, if any abnormality 
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develops. This is obviously unfair to the 
doctor. Further, since the midwife conducts 
most of the normal labours and since many 
women are now delivered in hospital, the 
family doctor cannot obtain a sufficiently 
wide experience of normal and abnormal 
labour to fit him to act as a consultant 
to the midwife. It is generally agreed 
that the undergraduate cannot be given 
sufficient practical training in obstetrics 
to make him a reliable obstetrician, capable 
of dealing with calls from experienced mid- 
wives. For the general practitioners who 
wish to do midwifery, special postgraduate 
training is necessary. In a group practice 
working from a health centre one or two 
members of the group should specialize in 
midwifery and take over patients from 
other members of the group during preg- 
nancy and labour. The care of the patient 
during pregnancy and labour should not 
be the entire responsibility of a midwife, 
however well trained. The White Paper 
does not make clear the position of the 
general practitioner in relation to mid- 
wifery. In connexion with child welfare 
it states (page 38) ‘‘It is reasonable to 
look forward to the time when the general 
medical practitioner, the personal doctor 
with whom the individual and the family 
are regularly associated, will be able to be 
connected more closely with the services 
which are performed at special clinics, 
e.g. for child welfare, in which there is no 
doubt that in much of the general care of 
the young child and the handling of- many 
of its day-to-day problems the clinics and 
the family doctor who have the general 
medical care of the child must be enabled 
to work in better contact for their common 
purpose. To make this possible on any sub- 
stantial scale there will have to be more 
opportunity than there is now for the family 
doctor to acquire special experience in the 
children’s wards of hospitals and in general 
child welfare subjects. . . .’’ 








244 


A PosITIvE HEALTH POLIcy. 
(a) General Practitioner and Health Centre. 


The criticism that the title of the White 
Paper ‘‘ A National Health Service ’’ is a 
misnomer is to some extent justified by the 
lack of emphasis on health in the concep- 
tion of the proposed health centre schemes. 
These are visualized as collections of con- 
sulting rooms, simple laboratory services, 
nurses and typists and generally better 
facilities for the investigation and treatment 
of ill-health. This is a disappointing view. 
If something after the nature of the Peck- 
ham experiment had been planned, then 
we would have community centres where 
the principles of healthy living could be 
taught with means to hand to put them into 
practice. The doctors attached to such 
centres would have the responsibility for 
the health of the families attending. This 
would involve periodic medical overhaul 
with opportunities of giving practical ad- 
vice on health, recreation, education and 
family problems. Many gynaecological 
complaints are due in the first place to 
psychological disturbances and maladjust- 
ments which could be prevented. The 
family doctor would have the complete care 
of the individual at home as well as in the 
centre and in health as well as in sickness. 
In this way the doctors, instead of being 
associated almost entirely with ill-health, 
would become family advisers and agents 
for positive health. That a positive health 
policy would be a sound investment is well 
illustrated by the fact that from the obstet- 
rical point of view it can be said that if 
young girls were well fed and well educated 
in the principles of healthy living, married 
at a reasonably early age and had their 
children at the correct intervals, most of the 
difficulties associated with childbirth would 
disappear. Many social and economic fac- 
tors act adversely on successful reproduc- 
tion despite the most efficient maternity 
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services. For example, the stillbirth rate 
at present is well over 30 per 1,000 births, 
yet, under optimal conditions it need not 
be more than Io per 1,000. 


(b) Specialist Services. 


Just as the work of the general practi- 
tioner should be based on the health centre, 
the work of the obstetrician should be based 
on the central hospital system where the 
highest standard of obstetric practice must 
be found. He must co-operate closely with 
the paediatrician and with the Medical 
Officer of Health. In the first instance 
specialists would probably have to under- 
take most of the routine work at the health 
centre but gradually as certain practitioners 
received special training in obstetrics or 
child health they would take over much of 
the routine work and the specialists would 
act more as consultants. The records of all 
births should come to the central maternity 
hospital for analysis. The results should be 
available as a guide for shaping future 
policy. The value of this is seen in the 
organization of Dr. Bundesen in Chicago 
where at joint staff meetings the circum- 
stances of every stillbirth and infant death 
are the subject of thorough investigation. 
It has led to rules for the efficient running 
of hospitals and nurseries being laid down, 
to special provision for premature babies 
and to arrangements for the distribution of 
breast milk. The reduction in the infant 
mortality rate in Chicago in a few years to 
the remarkable figure of under 30 per 1,000 
live births gives some idea of what can be 
accomplished by an efficient organization. 
The obstetrician should also practice 
gynaecology and so have a comprehensive 
view of the pathological conditions of the 
reproductive organs in the non-pregnant 
as well as normal and abnormal processes 
of reproduction. Human reproduction is 
now largely planned instead of being hap- 
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hazard, and this planning is a necessary 
development of the age in which we live. 
The obstetrician and gynaecologist must be 
prepared to give advice on such subjects 
as sex education, preparation for marriage, 
contraceptives and sterility, and must know 
about the effects of social and economic 
conditions on reproduction. In addition he 
must also be a first-class technician, as skill 
in the management of the complications 
occurring during labour is most essential. 
In the past he has tended to be almost 
entirely a technician, but this is not now 
sufficient. 


(c) Outline of a Regional Scheme. 
The hospital centre should if possible be 


- a University teaching hospital. It should 


have beds for antenatal, lying-in, ‘ clean’ 
and ‘suspect’ cases with the appropriate 
labour room accommodation. There should 
be nurseries for healthy babies and a special 
nursery for premature babies and those 
with feeding difficulties. The central hos- 
pital should be built beside the general 
hospital, the University Medical School and 
the Children’s Hospital. This would mean 
that physicians, surgeons and specialists 
would be available easily, as would 
pathologists and biochemists. Placed con- 
veniently in the districts round the hospital 
there would be health centres of the type 
already described which would be the head- 
quarters of the family doctors and mid- 
wives engaged in domiciliary midwifery. 
An obstetrician on the staff of the maternity 
hospital would visit each of the centres each 
week to see the women who had been 
booked to come into hospital for confine- 
ment and to see in consultation with the 
family doctor any case about which he 
wanted an opinion. In the same way a 
member of the staff of the Children’s Hos- 
pital would supervise and direct the child 
welfare work in conjunction with the family 
doctor. 

E 
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There are several advantages in decen- 
tralizing the antenatal and postnatal clinics. 
It would save the patient the journey to 
the centre; it would bring the maternity 
and child welfare service in close contact 
with the educational side of health; it would 
bring the general practitioners into closer 
contact with the specialists and provide a 
most valuable form of postgraduate work. 
It would leave the outpatient clinic at the 
hospital free for the investigation of special 
problems. 

The doctors, midwives and health visitors 
based on the health centres would take 
part in the teaching of medical students and 
nurses. They would concentrate on the new 
attitude to health, that is to say, not merely 
the prevention of disease but the promo- 
tion of a state of positive health. 

Such a scheme would take some time to 
develop, but in the meantime much can be 
done by co-ordinating the existing agen- 
cies. For example, in Aberdeen the central 
hospitals and medical school are grouped 
together. The lying-in part of the Maternity . 
Hospital is a voluntary hospital and the 
antenatal and ‘suspect’ wards were built 
by the Local Authority. A liaison com- 
mittee meets at regular intervals to discuss 
problems affecting both bodies. There is a 
joint staff and the Professor of Midwifery is 
obstetrician-in-chief of the hospital. The 
obstetricians staff the antenatal clinics, 
some of which are decentralized. The hos- 
pital district midwives are paid by the Local 
Authority and they work in conjunction 
with the municipal district midwives who 
share in the teaching of the pupil midwives. 
Where a doctor is required the family doc- 
tor booked under the scheme is called. The 
staff of the central hospital act as con- 
sultants under the Maternity Services Act 
and, in the case of whole-time members, the 
salaries are paid partly by the University, 
the Local Authority and the Voluntary Hos- 
pital. The senior Maternity and Child 
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Welfare Officer of the Local Authority is a 
member of the Maternity Hospital staff and 
is therefore kept in close touch with the 
work of the Maternity Hospital. She also 
lectures to medical students. The organiza- 
tion of the area is made easier by the fact 
that the Medical Officer of Health for the 
City is also the Medical Officer of Health 
for the County, and the senior Maternity 
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and Child Welfare Officer is a regional offi- 
cer. This is how one area is attempting to 
build up a co-ordinated regional service. 
The task that lies before us is to weld the 
various components of the maternity and 
child welfare service, which have hitherto 
been working as separate units, into an in- 
tegrated whole, in effect a comprehensive 
service for maternal and child health. 








Av 


cv ' —_ ee 
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Oxytocic Drugs and Their Use 


BY 


CuassaR Morr. 
Nuffield Department of Obstetrics and Gynaecology, Oxford. _ 


ERGort. 


In a review of drugs used to stimulate 
uterine contractions it is fitting to start with 
the oldest and still most widely used oxy- 
tocic substance. For at least four centuries, 
powdered ergots—the nail-like growths 
found on diseased rye—have been used ta 
hasten labour that is lingering. The early 
use of the drug is told in Barger’s Ergot 
and Ergotism, where a wealth of informa- 
tion will be found to charm all lovers of 
medical history. 

The Action of Ergot. One hundred and 
thirty years ago Prescott described the 
action of ergot in labour thus: 


‘The pains produced by it when a 
full dose is given, are very peculiarly 
forcing, and the contractile effort of the 
uterus continues to that degree, that the 


foetus is not suffered to retreat, but re- 


mains firmly retained where the last 
exacerbation of the pain left it, until it 
recurs again. The incessant action will 
continue if delivery is not effected, for an 
hour or more, and when it subsides, the 
medicine, again given, will produce the 
same effects. The frequency and violence 
of the uterine effects induced by ergot, 
are not more extraordinary than its al- 
most instantaneous operation.”’ 


The remarkable properties of ergot are 
also its danger; and early in the history of 
Its medical use a mounting tale of disaster to 
mother and foetus caused Hosack (1822) 
tosay: ‘‘ The ergot has been called pulvis 
ad partum; as regards the child, it may, 
with almost equal truth, be denominated 


the pulvis ad mortem.’’ At the present 
day the danger of the drug is well recog- 
nized and it is no longer used during labour 
but is reserved for stimulation of the uterus 
after delivery. Ehrenberg (1940) reported 
the use of carefully regulated doses of ergot 
powder for the induction of labour. The 
safety of this procedure is, however, open 
to question. 

Ergot Alkaloids. In recent years no 
less than 11 alkaloids and 14 alkaloidal 
complexes have been isolated from ergot. 
The alkaloids are now known to form 
a series of paired isomers of varying 
complexity (White, 1940). They are all 
built on a basic nucleus, lysergic acid, 
which, as may be guessed, itself exists in 
two isomeric forms. One series of isomers 
is laevo-rotatory to light and is pharmacolo- 
gically active; the other is dextro-rotatory 
and is inert (Table I). Only 3 of the active 
alkaloids have found their way into clinical 
medicine: ergotoxine, ergotamine (trade- 
names, Femergin and Gynergen), and 
ergometrine. The first 2 are indistinguish- 
able in pharmacological action. They cause 
uterine contractions to become frequent and 
powerful, but do so after a latent interval 
amounting to 20 minutes or more after in- 
tramuscular injection and several hours 
after oral administration; they therefore 
have little use if prompt action is required, 
as in cases of postpartum haemorrhage. On 
the other hand, ergometrine has a smaller 
molecule and is rapid in action, taking 
effect 3-4 minutes after intramuscular in- 
jection and 4-8 minutes after oral adminis- 
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TABLE I. 
The Ergot Alkaloids (After White). 








Laevorotatory Dextrorotatory 
(Pharmacologically | (Pharmacologically 
active) | inactive) 

Ergotoxine | (C, H,,0,N,) Ergotinine 


Ergocristine 


Ergotamine | 

Ergosine | 

Ergometrine 
(Based on lysergic acid) 


| 


(C,H, 99;N;) 


(C,H, o9N;) 
(C, oH, 79;N;) 
(C, H,,0 


23 2 


\’° Ergotinine 
Ergocristinine 
Ergotaminine 
Ergosinine 

N,) Ergometrinine 
(Based on isolysergic acid) 








tration. The action lasts for upwards of an 
hour, after which a second dose will cause 
contractions to be renewed. There is little 
doubt that this latter alkaloid is the sub- 
stance to which ergot owes its traditional 
clinical reputation. 

Almost simultaneously with the introduc- 
tion of ergometrine and the publication of 
its chemistry and method of extraction 
(Dudley and Moir, 1935), announcements 
were made from three other medical centres 
of the isolation of chemical principles hav- 
ing a similar clinical action (Davis e¢ al, 
1935; [hompson, 1935; Stoll and Burck- 
hardt, 1935). All 4 substances were later 
shown to be identical. This combination of 
work led to useful accumulation of phar- 
macological knowledge but confusion was 
caused by the various names introduced: 
these matters have been fully discussed 
elsewhere (Brit. Med. Journ., 1935). As 
matters now stand, ergometrine is the name 
by which the alkaloid is known in this 
country and in Europe generally, while 
ergonovine is the name adopted by the 
Council of Pharmacy of the American 
Medical Association. Among the trade 


names for the alkaloid or its salts may be 
mentioned Ergotrate, Ergobasin and Ergo- 
clinine. 

Dosage. The recommended dosage of 





ergometrine is 0.5 mg. by mouth or by in- 
tramuscular injection. For intravenous 
injection a dose of 0.25 mg. should not be 
exceeded. Some commercial firms recom- 
mend a smaller dose; thus Ergotrate is 
marked in ampoules of 0.2 mg. 

Use in Postpartum Haemorrhage. For 
prophylaxis of postpartum haemorrhage 
the B.P. liquid extract of ergot m. 10-40, 
ergota preparata gr. 5, or a dissolved 
tablet of ergometrine 0.5-1.0 mg., may be 
given by mouth; a quicker effect is obtained 
by intramuscular injection of ergometrine. 

For treatment of postpartum haemor- 
rhage ergometrine by intramuscular or, 
better, intravenous injection should be used; 
the drug may also be given with excellent 
effect by direct injection into the uterine 
muscle (see later section). 

Use in the Third Stage of Labour. The 
injection of ergometrine or pituitary extract 
into the wall of the uterus (see later section) 
has been recommended (Moir, 1930) as 4 
means of shortening the 3rd stage of labour 
in patients in whom extensive tears are 
waiting to be sutured; a considerable sav- 
ing of time is effected, and the surgeon no 
longer has to contend with periodic gushes 
of blood that often obscure the operation 
field. Davis (1940) has advised that in 
hospital work ergonovine (ergometrine) 
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OXYTOCIC DRUGS AND THEIR USE 


should be administered as a routine by 
intravenous injection in a dose of 0.2 mg. as 
soon as the anterior shoulder of the foetus 


is delivered. He states that the 3rd stage. 


of labour is thereby shortened and the 
blood-loss much reduced. Retention of the 
placenta is said to be rare and not to consti- 
tute a reasonable objection to the method. 
Bickers (1943) supports this practice but 
points out that the effect of the drug is not 
sufficiently lasting to prevent delayed post- 
partum haemorrhage; he proposes the use 
of mixed ergot alkaloids to secure a longer 
effect. To the writer it seems that the diffi- 
culty could also be overcome by an addi- 
tional or repeated administration of liquid 
extract of ergot by mouth. 


Involution of the Uterus. Ithas long been 
supposed that ergot hastens involution of 
the uterus. Moir and Russell (1943), after 
careful analysis of measurements of the 
uterus at different stages of the puerperium, 
were unable to confirm this belief. They 
suggested, indeed, that long-continued 
administration of the drug might in some 
circumstances be harmful. 


Use in Gynaecology. The effect of ergot 
in checking haemorrhages from the non- 
pregnant uterus is doubtful. Although 
freely so used, the reputation of the drug 
in this connexion is probably an ‘overflow’ 
from its conspicuous value in the checking 
of postpartum haemorrhage. Ergometrine 
has, however, been shown to cause some in- 
crease of the contractions of the menstruat- 
ing uterus and it is therefore possible that a 
temporary reduction of blood-flow may 
follow its administration. 


The Gangrene-producing Effect of Ergot. 
It is well known that chronic ergot poison- 
ing produces gangrene of the extremities. 
This effect can be reproduced experimen- 
tally by ergotoxine and ergotamine but not, 
it seems, by ergometrine. Many cases are 
on record of gangrene of the legs occurring 
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in the puerperium; the writer has seen one 
patient who suffered a double amputation 
for gangrene starting in the 2nd week after 
delivery. In many of these cases ergot had 
been administered, sometimes in excessive 
doses, and was presumably the cause of the 
condition. In truth, however, it must be 
added that similar gangrene has been 
known to occur when ergot has not been 
given, and, conversely, large doses of ergot 
have often been given for long periods with- 
out harm. In almost all recorded cases of 
puerperal gangrene there has been asso- 
ciated sepsis; and this latter condition must 
be accounted the chief aetiological factor. 
Nevertheless, having regard to the specific 
action of ergot, it is clearly unwise to con- 
tinue the use of the crude drug or the gan- 
grene-producing alkaloids for more than a 
few days, especially if puerperal sepsis is 
present (Yater and Cahill, 1936; Benson, 
1937; von Storch, 1938). 


POSTERIOR PiruITARY EXTRACT. 


Dale (1906) found that an extract of the 
posterior lobe of the pituitary gland had a 
remarkable effect in stimulating the iso- 
lated uterus. The discovery was of immense 
importance. Blair Bell (1909) found that 
the substance had a similar effect on the 
human uterus during labour. Soon the ex- 
tract was widely used by obstetricians; it 
was hoped that because it was derived from 
“‘natural’’ sources it would also be 
‘‘ physiological’’ in action and free from 
the dangers which hindered the use of ergot 
during labour. These hopes were badly 
shaken when reports of uterine rupture 
came to hand. A partial explanation of the 
occasional excessive action of the extract 
was forthcoming when careful methods of 
standardization were established. It was 
then found that the strength of some ofthe 
early preparations—all supposedly similar 
in activity—varied as much as eighty-fold 
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(Burn and Dale, 1922). These discrepancies 
were soon corrected and legal obligation 
was established that all posterior pituitary 
extracts must conform to certain oxytocic 
standards. The position has recently been 
reviewed by Dale (1942). 

Use in Laboury. Bourne and Burn (1927), 
using a method of mechanical recording, 
investigated the effect of small doses of 
posterior pituitary extract administered 
during labour. They formed the opinion 
that doses not exceeding 2 units were reason- 
ably safe and were sufficiently active to pro- 
duce a useful increase of uterine action. This 
recommendation has been generally ac- 
cepted, although some obstetricians still 
maintain that the effect of pituitary extract 
is too unpredictable ever to allow of its safe 
use until the 3rd stage of labour is com- 
pleted. It is right to say, however, that 
antagonists often speak in terms of a dosage 
much higher than the 2 units recommended 
by Bourne and Burn. These matters were 
the subject of a recent symposium of the 
American Medical Association (Pendleton, 
1940; DeLee, 1940). 

To some extent the use of pituitary ex- 
tract in labour has followed the history of 
the use of ergot. In favour of pituitary 
extract it can be said that when the present- 
day standardized preparations are used in 
reasonable dosage, the duration of the uter- 
ine spasm: (as distinct from the period of 
augmented contractions) is short and sel- 
dom exceeds 5 minutes; ill-effects are 
therefore rare. There seems to be little 
danger if the following conditions are 
strictly observed : 

1. The uterine contractions must be less 
than average in strength and frequency. 

2. There must not be any mechanical 
obstruction to easy delivery. 

3. The condition of the foetus must be 
good as evidenced by a steady heart-beat 
and absence of meconium-stained liquor 
amnii, 


4. The obstetrician must be at hand to 
give inhalations of chloroform to inhibit 
uterine contractions if these should become 
alarmingly severe. 

In particular it should be emphasized 
that administration of the extract when the 
uterus is already acting briskly is highly 
dangerous. The price of hastening labour 
in those circumstances is the forfeiting of 
the normal margin of safety to the mother 
and to the foetus. As DeLee has said, ‘‘ A 
stream-lined labour is as safe as a stream- 
lined parachute.”’ 

Use for Induction of Labour. Pituitary 
extract is often used to reinforce the 
““medical’’ induction of labour. Watson 
(1922) originally advocated the injection of 
0.5 c.c. (5 units) or more for this purpose 
and claimed success in over go per cent of 
cases, These large doses are now recognized 
as dangerous, and it is customary to restrict 
the quantity to not more than 2} units by 
intramuscular injection every half hour for 
6 or more doses, or until regular contrac- 
tions start. The extract should not be used 
if the uterus is already showing signs of 
activity, nor repeated if the foetal heart has 
been slowed for more than 3 or 4 minutes 
by the previous injection. 

Use in Postpartum, Haemorrhage. Much 
that has been said for ergometrine can 
be repeated for pituitary extract. Effective 
contraction of a relaxed uterus can, with 
considerable certainty, be brought about by 
intramuscular injection of 5 to ro units of 
pituitary extract. Itisa moot point whether 
pituitary extract or ergometrine is better 
for this purpose: injection of pituitary ex- 
tract carries with it a slight risk of ‘‘ pituit- 
ary shock ”’ (see later); on the other hand, 
there is a clinical impression that when the 
patient is anaesthetized, pituitary extract 
is more effective than ergometrine ‘when 
each is given by intramuscular injection in 
the usual dosage. 


Maximum Rapidity of Effect. When 
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maximum rapidity of effect is required, as in 
cases of severe postpartum haemorrhage, 
two methods of administration of oxytocic 
drugs stand pre-eminent. 
rine (or, with great caution, pitocin) 
may be injected intravenously; the dose 
of the first-mentioned substance should 
not exceed 0.25 mg., that of the second 
should not exceed 2 units. (2) The same 
drugs may be given in twice the above 
dosage by direct injection into the uterine 
muscle. This is done by first manipulating 
the uterus so that it lies directly against the 
abdominal wall; with full antiseptic pre- 
cautions the hypodermic needle is then 
thrust into the uterine muscle 2 inches below 
the umbilicus. This method has the benefit 
of simplicity, and by its use the most power- 
ful uterine response is obtained. (Rawson, 
1935; Moir, 1939). 

Third Stage Haemorrhage. The question 
is often raised whether pituitary extract (or 
ergometrine) should be used in the treat- 
ment of bleeding before the expulsion of the 
placenta. When, in the 3rd stage of la- 
bour, the orthodox methods of controlling 
bleeding have failed, and especially when 
the Credé method of expulsion of the pla- 
centa is rendered impossible by an abnor- 
mally lax uterus, it has generally been 
necessary to resort to a manual removal of 
the placenta. This operation is not without 
risk—especially the introduction of sepsis— 
and alternative procedures are therefore 
worth consideration. In such cases the in- 
jection of 5 units of pituitary extract directly 
into the uterine wall has been advocated. 
Within 45 seconds the fundus will be felt 
to contract firmly and a Credé expres- 
sion’’ will frequently succeed under the 
new conditions. Should expulsion fail, 


haemorrhage from the placental site will 
at least be checked, and 3 to r hour later, 
when the pituitary spasm is spent,. the 
Manual removal of the placenta can be 
undertaken in easier circumstances. Alter- 


(1) Ergomet; 
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natively, ergometrine, 0.25 mg. by intra- 
venous injection, can be used, but the first 
method is preferred (Moir, 1939). 

Use in Early Pregnancy. Pituitary 
extract has surprisingly little effect on the 
uterus in early pregnancy. If, however, the 
uterus is already active and is aborting 
its contents, strong contractions can be 
stimulated by the injection of 10 units of 
the extract. For this purpose a greater effect 
can be obtained from the use of “‘ normal ’’ 
extract than from the purified oxytocic 
fraction (see later). 

Use in Abdominal Hysterotomy and 
Caesarean Section. When in the Ist or 
2nd trimester, therapeutic abortion be- 
comes necessary, abdominal hysterotomy 
is often the method of choice. This opera- 
tion is greatly simplified by intrauterine 
injection of 5-10 units of posterior pituitary 
extract. After the lapse of r or 2 minutes 
the uterus tightly contracts and shows a 
blanched -and wrinkled surface. Incision, 
evacuation and repair can then be under- 
taken with almost complete absence of 
bleeding. 

Pituitary extract or ergometrine can be 
similarly used during the operation of 
Caesarean section at term. If the incision is 
made in the upper uterine segment, the firm 
contraction caused by the pituitary extract 
may, however, be a disadvantage, for 
the sutures (which must necessarily be ° 
tied under tension) then tend to cut out. 
Ergometrine does not as a rule produce so 
intense a spasm and is therefore preferred 
for this purpose by some surgeons (Moir, 
1936). In the case of the lower segment 
operation, matters are different, and the 
firm contraction caused by pituitary extract 
is an advantage. It is obvious, however, 
that if the latter operation is performed 
during labour, when the foetal head has 
already been thrust into the pelvic canal, 
injection of ecbolic drugs must be withheld 
until the foetus is safely extracted. 
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Pituitary Shock. It is well known that 
the injection of posterior pituitary extract 
will occasionally cause alarming shock. 
Sometimes this shock is anaphylactic 
(McMann, 1939; Schlayer, 1944) and prob- 
ably attributable to a protein contamina- 
tion in the extract. Oftener, however, it is 
a sudden generalized vaso-motor distur- 
bance characterized by a peculiar ashy 
grey appearance of the patient (Adelman 
and Lennon, 1941; Sullivan and Heffer- 
nan, 1942). Besides causing contraction 
of the peripheral arterioles, the extract 
probably interferes with the coronary blood 
supply of the heart. There is clinical evi- 
dence that shock is more likely to occur 
when a second dose is given within half an 
hour of the first; such repetition should 
therefore be avoided, particularly as no 
useful purpose is likely to be served if the 
uterus has not already responded to the first 
injection, Pituitary shock is also said to be 
especially marked if the extract is given in 
full dose to a menstruating woman. 

Posterior Pituitary Fractions (Pitressin 
and Pitocin). Posterior pituitary extract 
is now known to be capable of partial 
fractionation into at least two component 


parts. One is predominantly vasopressor,’ 


and the other predominantly oxytocic. 
These fractions are generally known in 
this country by the trade-names of Pit- 
ressin and Pitocin respectively. Despite 
its name it has been found that the vaso- 
pressor fraction is, in certain circum- 
stances, also a uterine stimulant (Robson, 
1933; Blair-Bell et al., 1933). Excised 
strips of human uterine muscle obtained 
after lower segment Caesarean section 
at term have been found to respond to Pit- 
ressin in 25 times greater dilution than they 
do to Pitocin (Russell, 1943). The intact 


human uterus in the nonpregnant state, and 
in early pregnancy, is also more responsive 
to Pitressin than to Pitocin (Moir, 1934, 


1944). 


Despite the above qualifications there 
is no doubt that Pitocin is highly active 
on the intact human uterus at term. This 
substance is standardized in the usual 
oxytocic units, and is now widely used in 
obstetrics. Pitocin is, theoretically, less 
likely to produce pituitary shock since it is 
largely free from vasopressor effect. It is 
also to be preferred for patients suffering 
from pre-eclamptic toxaemia since it con- 
tains less of the antidiuretic principle which 
would interfere with the already abnormal 
water balance of these patients; and is also 
safer because it has less effect in raising the 
blood-pressure. (This latter effect is, how- 
ever, seldom pronounced when ordinary 
doses of pituitary extract are given by intra- 
muscular injection.) If, however, preg- 
nancy is still in the early months, a greater 
response can be expected from use of 
“‘normal’’ extract which contains both 
pituitary fractions. 


“ Retarded’’ Pituitary Extract. Pitui- 
tary extract hasbeen combined with certain 
inert substances with the object of retarding 
its activity. One such substance, known 
by the shortened name of pitsulphonate, 
has been tested clinically. The latent period 
after injection is found to be increased, the 
duration of action is lengthened, and the 
likelihood of tetanic contractions arising is 
said to be lessened (Diekmann and Khar- 
asch, 1942). 


Thymophysin. Thymophysin is a pro- 
prietary preparation in which posterior 
pituitary gland extract is combined with 
thymus gland extract. It is claimed to have 
the virtues of pituitary extract without some 
of its dangerous characters; in particular, 
the contractions it induces are said to be 
‘“‘more rhythmical.’’ It is doubtful whether 
these claims have ever been substantiated, 
and in practice there does not appear to be 
any difference between the action of thy- 
mophysin and that of normal posterior 
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lobe pituitary extract (Roques and McLeod, 
1932; Greenhill, 1932). 


QUININE. 


Quinine has long held reputation as an 
oxytocic although far less is known regard- 
ing its action in this respect than is the case 
with ergot or pituitary extract. Quinine 
does not consistently cause contraction of 
the isolated guinea-pig uterus until concen- 
trations are reached that would represent a 
dangerously high dose in the human sub- 
ject (Acton, 1921). In passing, it may be 
noted that, in general, quinine antagonizes 
the action of adrenalin; this effect has also 
been observed in the case of the isolated 
human uterus (C. S. Russell, unpublished 
observations). When uterine contractions 
are recorded during labour in the human 
subject, the intramuscular injection of 
quinine bihydrochloride is not followed by 
any constant or obvious effect on the con- 
tractions (Rucker, 1922 ; Dodek, 1932; Moir, 
1934; Embrey, 1940). Nevertheless many 
obstetricians believe that quinine does, 
sometimes at least, augment contractions, 
and cases are even recorded in which dan- 
gerously great uterine action has followed 
the administration of the drug. Ganner 
(1935) suggests that quinine in 2 grain doses 
given thrice daily from the 36th week results 
in a shorter and easier labour. These are 
matters calling for further careful investi- 
gation; meantime it is safe to say that 
quinine, if oxytocic at all, is uncertain in its 
action. 

_ Quinine has also long been used as an 
integral part of the well-known ‘“‘ medical 
induction ’’ of labour. At one time it was 
customary to administer as much as 30 
gr. in solution form, divided into 3 two- 
hourly doses. It is now generally believed 
that quinine in such large quantity is occa- 
sionally harmful to the foetus as evidenced 
by the passage of meconium, and cases are 
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recorded in which foetal death has occurred 
some hours after the administration of the 
drug. For this reason the use of quinine for 
the induction of labour has lost much 
favour; those who still employ it do so in 
small doses only. Eastman (1938) discusses 
this matter and believes that quinine is safe 
if the total dose is kept below 10 grains. West 
(1938) reports an experimental study of the 
effect of quinine on the pregnant rabbit and 
concludes that the drug has a specific harm- 
ful effect on the auditory nerve of the foetus. 
It must be added, however, that in his ex- 
periments the drug was administered in 
large doses over long periods, and the con- 
ditions were therefore not comparable with 
those obtaining in normal obstetric practice. 


ACETYLCHOLINE AND CARBACHOL (DORYL). 


The innervation of the uterus has not 
yet been completely elucidated. White- 
hduse and Featherstone (1923) stated that 
sympathetic stimulation caused contraction 
of the circular fibres and relaxation of the 
longitudinal fibres of the uterine body, 
while parasympathetic (nervi erigenti) 
stimulation produced the opposite effect. 
There is no clear evidence that uterine con- 
tractions are directly controlled by either 
the sympathetic or parasympathetic ner- 
vous systems although it is probable that 
one or both has some modifying action. 
This complicated subject has been reviewed 
by Reynolds (1939). 

Physiological research has shown that all 
parasympathetic stimulation is brought 
about by the liberation of minute quantities 
of a relatively simple chemical substance, 
acetylcholine, at the junction points be- 
tween nerve and gland, or nerve and 
muscle. This substance is almost instantly 
destroyed by an esterase, so that unless 
stimulation is maintained the effect quickly 
disappears. Injection of acetycholine into 
the blood-stream results in a momentary 
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generalized parasympathetic stimulation 
before the substance is destroyed by the 
esterase. Modification of the acetylcholine 
molecule has produced substances that have 
similar properties but are more resistant to 
destruction. One of these synthetic pro- 
ducts, carbachol (also known by the trade- 
names of Doryl and Moryl, after intramus- 
cular injection, produces parasympathetic 
stimulation for 10 minutes or more. This 
substance is now used clinically to stimulate 
action of the bladder and bowel. 

Single injections of acetylcholine, or of 
Dory!, in the usual clinical doses do not 
appear to cause contractions of the human 
puerperal uterus (Moir, 1935). It has been 
suggested, however, that repeated injec- 
tions of acetylcholine are of service in the 
treatment of primary uterine inertia, for 
which purpose four intramuscular doses of 
0.2 gm. at 4 hourly intervals are recom- 
mended (Bell and Playfair, 1937). 


OESTROGENS. 


There is much evidence that oestrogens 
condition the uterine musculature and, 
after the lapse of 12-24 hours, render it 
sensitive to mechanical stimulation or to 
stimulation by the posterior pituitary hor- 
mone (Reynolds, 1931; Morgan, 1933; 
Blair-Bell et al, 1933; Falls and Lackner, 
1930). It has been said that oestrogen en- 
ables the individual muscle fibres to con- 
tract in co-ordination (Reynolds, 1939). In 
pregnancy it is possible, but by no means 
certain, that an increasing level of blood- 
oestrogen causes the onset of labour. On 
this assumption, oestrogens in one form or 
other have been tried as a means of induc- 
ing labour prematurely or at term, but 
with disappointing results. Oestrogens have 
also been used as a preparation for the 
medical induction of labour; in particular, 
stilboestrol has been so used in doses as 
large as 150 mg. by mouth over a period of 





10 hours; again the effect, if any, has been 
very doubtful. It is possible, however, that 
this premedication primes the uterus to 
subsequent injection of pituitary extract 
(Abarbanel, 1941). 

Distinct from stimulation of the uterus 
in normal pregnancy is the stimulation of 
the inert uterus found in cases of missed 
abortion. Here, because of foetal death, 
the blood oestrogen has presumably fallen 
to a low level, and it is therefore reason- 
able to administer oestrogen as a prepara- 
tion for stimulation of the uterus by pos- 
terior pituitary extract. Such therapy is of 
proved value. Jeffcoate (1940) recom- 
mended the use of oestradial benzoate 2 mg, 
every 8 hours for 7 or 8 days. If there was 
no action by the 5th day, quinine hydro- 
chloride grs. 10 was given each hour for 3 
doses, followed by injections of 5 units of 
pituitary extract each hour for 4 hours, 
Alternatively, stilboestrol 2 mg. by mouth 
thrice daily, or 1 mg. 4 hourly, for 7 or 8 
days was used. This treatment was success- 
ful in 48 out of 55 consecutive cases. 

Oestrogens have also been used to stimu- 
late labour pains in cases of primary uter- 
ine inertia. It is obviously difficult to judge 
the effect of the medication since uterine 
contractions that have been in abeyance 
for many hours may spontaneously resume 
normal or even excessive frequency and 
force. Jeffcoate (1938) reported treatment 
of this tiresome—and dangerous—abnor- 
mality of labour by the administration of 
oestradial benzoate 2 mg. every hour for 
8 to 10 hours. In rather more than half the 
observed cases he was favourably impressed 
with the result. 


CALCIUM. 


It is well known that the motility of 
isolated strips of uterine muscle is largely 
dependent on the composition of the fluid 
in which they are suspended. In particular, 
calcium in optimal amount is essential 
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(Blair-Bell e¢ al, 1933). Patton and Massey 
(1941) reviewed the literature and reported 
that in uterine inertia the injection of 20 
per cent calcium gluconate in amounts up to 
20 c.c. was followed in 23 out of 26 cases 
by a slight, or, in some cases, a decided in- 
crease in frequency and strength of uterine 
contractions. 


LESSER KNOWN OxytTocic DRUGs. 


Besides the drugs already listed there are 
various others that are known from animal 
experiment to stimulate the uterine muscle, 
but which have not yet been assigned an 
assured place in therapeutics. 


Gravitol is the trade-name for a synthe- 
tic substance (diethyl-amino-ethyl-ether of 
2-methoxy-6-allylphenol) which is stated to 
have an action on the uterus like ergot. It 
has been used in some German clinics to 
augment labour pains and to treat obstetric 
haemorrhage. Given in a dose of 2 c.c. 
of 1 per cent solution by intramuscular in- 
jection it has been found to increase the fre- 
quency and power of the contractions of 
the puerperal uterus (Moir, 1936). 


Hydrastin and hydrastinine are alka- 
loids obtained from Hydrastis canadensis 
(Golden Seal) which have chemical simi- 
larity to alkaloids of the opium group. 
Cotarnine is a related alkaloid derived 
from narcotine; and a similar oxidation 
product derived from laudanosine is mar- 
keted. under the name of Lodal. These 4 
alkaloids have been used in.the treatment 
of menorrhagia and of uterine cramp. In 
a few experiments in non-pregnant women 
in which Lodal was administered by intra- 
muscular injection in doses up to 3 grains, 
convincing alteration in the character of 
the graphically recorded uterine contrac- 
tions could not be detected even during 
menstruation (Moir, unpublished observa- 
tions). 
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Harmalol is an alkaloid which resembles 
quinine in its action on the uterus but has a 
better ratio between ecbolic and toxic doses. 
It has been tried on a small scale for its 
possible effect in inducing labour, and a few 
experiments have also been made to test 
its effect on the uterus during the puer- 
perium. In doses of 1 gr. by intramus- 
cular injection it has not produced any 
convincing change in the character of the 
contractions (Gunn, 1941). 
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ERRATUM 


In the article on ‘‘ Some Recent Studies and Investigations in 
Sterility,’’ by Albert Sharman, which appeared in the April 
issue of the Journal, line 28, page 88, read ‘‘ were performed with 
anaesthesia.’’ This should have read ‘‘ were performed without 


anaesthesia.’’ 
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ROYAL COLLEGE OF OBSTETRICIANS AND 
GYNAECOLOGISTS 


D.R.C.0.G. EXAMINATION, MARCH, 1944. 


The following candidates satisfied the examiners for the DIPLOMA of 
the College : 


Caroline Deva Baugh Edgar Gerard Housden Helen Margaret Mayer 
Marjorie Bryan Douglas Latto Marjorie Lilian Penwill 
Morag Dods Mary Evelyn Long James Rodney Ferrier Popplewell! 


John Sterling Hogg 


The Quarterly Meeting of the Council was held on Saturday, April 2gth, 
1944, in the College House, with the President, Mr. Eardley Holland, in 
the Chair. 

The Honorary Fellowship of the College was conferred on Sir Joseph 
Barcroft and Dr. E. Hastings Tweedy, in recognition of their services to 
obstetrics and gynaecology. 


The following were formally admitted to the Fellowship by the 


President : 
John Barnard Blaikley James Vincent O'Sullivan In absentia: 
David William Currie John Harold Peel Harold Ian McLure 


Alexander William Spain 


The following were formally admitted to the Membership by the 


President : 
Jean Rosemary Campbell Burton-Brown David Friedlander In absentia 
Agnes Elizabeth Dorman Cathcart Matthew Macmaster Garrey Anthony Pearton Bentall 
Audrey Irene Freeth Eileen Dorothy Mary Wilson John Joseph Kearney 





The Annual General Meeting of the College was held on Saturday, 
April 29th, 1944, in the College House, with the President, Mr. Eardley 
Holland, in the Chair. 


The following were elected to Council in place of those retiring 
by statutory rotation : 
Representatives of the Fellows :— 
John Hewitt John Eric Stacey James Montagu Wyatt 
Representatives of the Members :— 
James Bruce Dewar John Arthur Stallworthy 


The meeting was followed by the William Blair-Bell Memorial Lecture 
delivered by Mr. Hector R. MacLellan, M.D., F.R.F.P.S. (Glas.), 
M.R.C.O.G., entitled ‘‘ Contracted Pelvis in Childbirth.’ 

257 











BOOK REVIEWS 


‘* Atlas of Obstetric Technic.’’ By Paur Titus. 
Illustrations by E. M. Shackleford. Price 36s. 
Henry Kimpton. London. 


Tus book undertakes to present in pictorial form, 
with short titles, the subject of modern obstetric 
technique not accepted as standard for normal and 
operature deliveries as well as for various compli- 
cations of pregnancy and the puerperium. It 
includes also a section on the technique of sterility 
studies. 

Dr. Titus thinks of this book not only as a 
reference work supplementing his other book 
‘‘The Management of Obstetric Difficulties ’’ but 
also as fulfilling the function of teaching normal 
and operative obstetrics by visual means. 

It is a beautifully prepared atlas of some 180 
pages of illusttations, which are mostly good; the 
reproduction is excellent. Most of the techniques 
are orthodox and a wide field is covered. A few 
omissions are worth recording. High manual 
rotation of the occipito-posterior position by mani- 
pulation of the shoulders should have a place. In 
craniotomy of the aftercoming head, and in cleido- 
tomy, it would have been wise to show the instru- 
ment inserted by sight under the skin of the foetus 
and directed from there by feel to the skull or 
clavicles; this reduces the risk of injury to the 
maternal soft tissues. The illustrations showing 
how, in breech presentations, to deal with extended 
arms, and in particular extension of the anterior 
arm, are not as helpful as they might be. The 
various techniques of rotating this arm out of its 
impacted position should have been illustrated 
more fully. 

In the section on Induction of Labour, it is stated 
that Willet’s forceps are ‘‘especially useful if infant 
is dead ’’; without doubt this instrument is useful 
but one wonders if the author really intends to 
imply that it is wise to use it in such cases to induce 
labour. Catheterization by a Drew-Smythe catheter 





‘to induce labour should have a place. 


Can the 
‘“transverse diameter between ischial spines be 
measured with a tongue blade?’’ 

These criticisms cannot detract from the general 
excellence of this atlas, which should help to improve 
the technical side of obstetric practice. Those who 
have the responsibility of teaching will find it help- 
ful; it should prove to be popular. 

Scotr RuSSELL 


““ Forsdike’s Textbook Gynaecology.’’ By J. H. 
PEEL. Price 21s; pp. 440. Heinemann, London. 


IN revising ‘‘Forsdike’s Textbook of Gynaecology,”’ 
Mr. J. H. Peel has radically changed the general 
arrangement of the book; the whole subject matter 
has been expanded and in large measure rewritten, 
and entirely new chapters have been inserted. The 
majority of the original illustrations have been 
retained. 

The arrangement of the earlier chapters is 
essentially orthodox. Anatomy, Embryology and 
Physiology are followed by a systematic discussion 
of disordered function, tumours, infections, and 
displacements. In this part the text is reasonably 
complete, though in no way outstanding; the word- 
ing, however, is not always as clear as might be 
desired, and occasionally the emphasis seems to be 
in the wrong direction. Thus, Fig. 59 and the text 
do not agree and the conservative operation of 
myomectomy is often only ‘‘ justified ’’ in women 
under 40; and it is stated that ‘‘ hysterectomy is 
the most suitable operation for all large fibroids.”’ 
With benign ovarian tumours in young persons the 
possibilities of resection are only to be ‘“‘ con- 
sidered,’’ there is no mention of the desirability 
of conservative surgery in such cases. More serious, 
the four stages of carcinoma of the cervix as des- 
cribed in the Atlas published by the Health 
Organisation of the League of Nations are incor- 
rectly described in this book. Mr. Peel’s descrip- 
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tion of Stage III carcinoma of cervix is ‘‘ extension 
of the growth to the vaginal vault with infiltration 
of the parametrium on one side.’’ This is very 
similar to the League of Nations description of a 
Stage II growth as ‘‘ carcinoma infiltrating the 
parametrium on one or both sides but not invading 
the pelvic wall.’’ 

Apart from these scattered shortcomings, this 
book lends itself to serious criticism in that the 
illustrations are much below present-day standards. 
The reproduced drawings by S. A. Sewell are good; 
on the other hand the diagrams on the whole are 
poor and at times inaccurate. Where is the vagina 
in Fig. 195? With only one obvious exception 
the photo-micrographs are ill-defined and toneless 
and the utero-salpingograms are not convincing. 
There is also unnecessary repetition; for example, 
there are three very similar reproductions of 
dermoids cysts of the ovary, two of xanthofibroma 
theca cellulare, three separate diagrams of uterine 
fibroids and two of papilliferous ovarian cystade- 
nomata both showing substantially the same 
features. A sense of proportion is not always 
present. There are three reproductions illustrating 
a method of repairing vesico-vaginal fistula yet 
only two of myomectomy, which incidentally show 
a poorly placed incision. There is no illustration 
of the removal or enucleation of an ovarian cyst. 

The chapters dealing with sterility, contracep- 
tion, and gynaecological symptomatology and treat- 
ment including pre-operative and post-operative 
management are superior to the first part and it 
is here that the main value of the book is to be 
found. The emphasis laid on the psychological 
aspect of disease is praiseworthy, though the 
statement that ‘‘ pain is never imaginary though 
it is commonly exaggerated ’’ -seems dangerous 
without the additional explanation that it may 
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be the presenting symptom in patients suffering 
from one of the ‘‘ neuroses.”’ 

Scott RussELL 


‘Clinical Roentgenology of Pregnancy.’’ By 
WILLIAM SNow, M.D. Published by Charles 
C. Thomas, Springfield, Illinois, Baltimore, 
Maryland, 1942. . 

THIS comprehensive manual by an acknowledged 

expert brings to a focus the need for recognition 

of the high value of X-ray diagnosis in the field 
of obstetrics. Progress in this direction has been 
retarded by technical difficulties, and their removal 

has served to bring the scope of X-rays in mid-- 

wifery up to the standard achieved in other spheres, 

such as those of the gastro-intestinal, respiratory 
and urinary tracts. 

The author has stated his object is not only to 
guide the obstetrician in the use of diagnostic X- 
rays, but to offer him a method or methods simple 
enough for him to employ himself. The reviewer 
feels that the obstetrician of to-day should turn 
to the radiologist for guidance and co-operation, 
but should not attempt to carry out the actual 
radiography. The technical details set out so 
lucidly in this book should prove instructive to 
the radiologist, but surely the obstetrician, already 
overburdened with work, can hardly have time 
to do more than be grateful for the knowledge 
imparted from an interpretation of the findings. 
Correlation of clinical and radiological data is, of 
course, essential, and it is hoped that all future 
maternity hospitals will have incorporated in their 
buildings a fully equipped X-ray department. 
This book, in spite of this too ambitious object, is 
an excellent treatise that will repay perusal, and 
it deserves a place in the library of all concerned 
with practical obstetrics. 


O. LLoyp 
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